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Determination of seven nicotinamide compounds in health products
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Abstract: Objective: This study aimed to establish an ultra-
performance liquid chromatography-tandem mass spectrometry
(UPLC-MS/MS) method for simultaneous determination of 7
nicotinamide compounds in health food. Methods: The samples
were dissolved in 10% methanol water, extracted by ultrasonic,
and 10 mmol/L. ammonium acetate-acetonitrile was used as the
mobile phase of gradient elution. The seven nicotinamide
compounds were monitored by ESI, positive and negative ion
scanning mode, and multiple reaction monitoring (MRM) mode.
Results: The 7 nicotinamide compounds showed good linearity in
the mass concentration range, and the correlation coefficients

were greater than 0. 996. The limit of detection (LOD) was
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0.075~0.600 mg/kg, the recovery was 84.6% ~ 108.6% with
the relative standard deviation of 2. 1% ~ 8. 7% (n = 6).
Conclusion: The method has the advantages of simple operation,

high speed, high efficiency, high recovery rateand good
precision, and can be used for qualitative and quantitative analysis
of nicotinamide and other analogues in health care foods.
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high  performance liquid chromatography-tandem  mass
spectrometry; multiple reaction monitoring mode; simultaneous

determination
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Table 1 Gradient elution procedure
i 4] / min Wt A/ Y% st B/ %
0 5 95
1.00 5 95
4.00 40 60
6.00 40 60
6.50 5 95
11.00 5 95
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Figure 1 Comparison of extraction effect of different

extraction solvents
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Figure 2 Effects of extraction solvents ratio on the

recoveries of seven nicotinamide compounds
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Figure 3 Effects of ultrasonic time on the recoveries of

seven nicotinamide compounds
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Table 2 Mass parameters of seven nicotinamide
compounds
_ B FETF LR il % R
Ef 737

(m/2) (m/z) E/V i /eV

NMN 122.9 80.0,78.0 152 26,30
NAD™ 662.0 540.0,272.7 —70 —27,—53
NGD™ 678.1 556.1,344.0 —60 —30,—50
NADH 665.1 347.0,397.0 —60 —45,—45
FMN 455.2 212.9,198.9 —90 —25,—25
FAD 784.2 437.0,346.2 —60 —42,—42
APAD 661.0 540.0,273.0 —75 —28,—50
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Figure 4 Seven nicotinamide compounds standards
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Table 3 Linear equations, correlation cofficients, LOQs and LOQs of seven nicotinamide compounds
HbrYy  RPEER/(pgs LD etk i MERAEE KBHR/(mge kg™ EBER/(mge kg™ ")
NMN 20.0~1 000.0 Y=2889.05X +37 551.40 0.999 36 0.225 0.750
NAD* 20.0~1 000.0 Y=886.35X —6 993.62 0.999 15 0.075 0.250
NGD' 20.0~1 000.0 Y=1038.65X —11 140.42 0.997 04 0.112 0.373
NADH 50.0~1 000.0 Y=4.11X—173.20 0.997 50 0.600 2.000
FMN 50.0~1 000.0 Y=449.07X —4 394.85 0.998 17 0.450 1.500
FAD 20.0~1 000.0 Y=552.11X—7 499.39 0.999 28 0.188 0.627
APAD 20.0~1 000.0 Y=601.16X —4 893.83 0.996 59 0.075 0.250
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Table 4 Recovery and repeatability for seven nicotinamide compounds

H K% B (n=6)

I [H) 4 2 B (n=5)
H ¥ 5 mg/kg 10 mg/kg 20 mg/kg

AR/ % RSD IR/ % RSD [l R/ % RSD [l R/ % RSD

NMN 84.6 4.6 89.5 3 90.6 4.5 87.6 5.7
NAD™ 108.6 3.2 96.2 3. 96.8 4.0 95.3 6.2
NGD* 96.3 4.9 95.5 5 94.1 4.1 93.4 5.9
NADH 89.3 6.5 88.3 4. 103.7 4.4 87.1 7.8
FMN 104.4 7.9 92.1 6. 88.6 8.0 90.8 9.4
FAD 90.6 3.6 93.5 2. 89.3 2.1 94.2 4.4
APAD 101.6 5.2 96.8 5. 98.6 4.1 95.3 6.0
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