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Development of 3-Nitrooxypropanol Determination Method in Formula Feed for Cattle by LC
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A quantitative determination method using a liquid chromatograph with an ultraviolet detector (LC-

UV) was developed to determine the concentration of 3-nitrooxypropanol (3-NOP) in formula feed
for cattle.

3-NOP in a sample was extracted with acetonitrile-water-formic acid (180:20:1). The extracted
solution was centrifuged, and its supernatant was injected into an LC with a UV detector at 210 nm
to determine the 3-NOP concentration. LC separation was carried out using an ODS column
(InertSustain C18, 3 mm i.d. x 150 mm, 3 pm, GL Sciences Inc.; Tokyo, Japan) with a gradient of
0.1 % (v/v) methanesulfonic acid aqueous solution and 0.1 % (v/v) methanesulfonic acid methanol
solution as a mobile phase.

A limit of quantification (LOQ) and a limit of detection (LOD) of 3-NOP in the present method were
30 mg/kg and 9 mg/kg, respectively.

Key words: 3-nitrooxypropanol; feed additives; liquid chromatograph with ultraviolet detector (LC-
UV); formula feed for cattle
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3-hydroxypropyl nitrate
C3H7NO4 MW: 121.09 CAS No.: 100502-66-7
Fig. 1 Chemical structure of 3-nitrooxypropanol (3-NOP)
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Table 1 Compositions of the formula feed

P rti .
Formula feed types Ingredient types ro(;zj) on Ingredients
V]
For suckling calves Grains 68 Corn, heat-treated corn, wheat, roasted soybean flour
Oil seed meal 28 Soybean meal
Others 4 Molasses, calcium carbonate, salt, calcium phosphate,

medium-chain fatty acid calcium, licorice extract,

stevia, feed additives

For growing and Grains 57 Corn, heat-treated corn, heat-treated soybean
fattening beef cattle Oil seed meal 26 Rapeseed meal, soybean meal

Brans 16 Corn gluten feed

Others 1 Calcium carbonate, molasses, salt, feed additives
22 K
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Table 2  Operating condition of LC
Detector UV detector (Wavelength: 210 nm)
Column InertSustain C18 (3 mm i.d. x 150 mm, 3 pm), GL Sciences
Mobile phase 0.1 % (v/v) methanesulfonic acid aqueous solution — 0.1 % (v/v) methanesulfonic acid
methanol solution (23:2) (hold for 9 min) — 0.1 min — (1:4) (hold for 6 min)
— 0.1 min — (23:2) (hold for 5 min)
Flow rate 0.4 mL/min

Column temperature 40 °C
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Sample 10 g (300 mL Erlenmeyer flask )
added 100 mL of acetonitrile-water-formic acid (180:20:1)
stirred for 30 min

centrifuged for 3 min at 16000xg
LC

Scheme 1 Analytical procedure for 3-NOP
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Table 3  Recoveries for 3-NOP
For growing and

Spiked For suckling calves

ovel fattening beef cattle
eve
(mg/ke) Recoverya) RSDrb) Recoverya) RSDrb)
(%) (%) (%) (%)
30 103 0.8 99.2 2.0

a) Mean (n =5)

b) Relative standard deviation of repeatability
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Fig. 2 Chromatograms on recovery test
(Arrows indicate the retention times of 3-NOP.)
A: Standard solution (2 pg/mL of 3-NOP: 10 ng as injection amount)

B, C: Spiked sample solution (B: formula feed for suckling calves, C: formula feed for growing
and fattening beef cattle, each spiked at 30 mg/kg of 3-NOP (15 ng as injection amount))
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Fig. 3 UV spectrum of 3-NOP

(The arrow indicates a wavelength of 210 nm.)
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