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Determination of three sterols in camellia oleifera seed oil by

atmospheric pressure chemical ionization ultra performance

liquid chromatography-time of flight mass spectrometry
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Abstract: Objective:

In this study, ultra performance liquid

chromatography-high resolution quadrupole time of flight mass
spectrometer (UPLC-Q-TOF/MS) was established to determine
B-sitosterol, brassicasterol, and campesterol in camellia oleifera

seed oil. Methods: Using 6-ketocholestanol as the internal

standard and performing sample extraction by heating it for
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30 min and refluxing it with 50 mL ethanol. After centrifugation
and layering, three sterols were separated by Xbridge BEH Cy;
(100 mm X 4.6 mm, 2.5 pm) Chromatographic column elution.
Finally, ionized by atmospheric pressure chemical ionization
source and analyzed by positive ion mode. Results: The internal
standard curves of the three sterols showed an observable linear
relationship in the range of 0.1 ~ 10. 0 mg/L, while the
correlation coefficient R? was both greater than 0.999 2. The
average recoveries at 0.5, 1.0, 2.0, and 10.0 times of background
value were in the range of 84.5% ~99.5%. The relative standard
deviation (RSDs) was ranged from 3.92% to 7.44%. Moreover,
the limits of detection were 1.0 mg/kg and the limits of
quantitation were 3. 0 mg/kg, respectively. Conclusion: The
method was simple in operation, low in solvent consumption, and
toxicity. It had good recoveries and reproducibility that could be
applied for the accurate determination of three sterols in camellia
oleifera seed oil.

Keywords: UPLC-Q-TOF-MS; APCI; camellia oleifera seed oil;

B-sitosterol; brassicasterol; campesterol
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Chemical structure of three sterols
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Figure 2 Effects of solvent volume on extraction content
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Figure 3 Effects of extracted time on extraction content
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Table 1 Mass spectral information of three sterols
%27 ¥ IS (m/2) SEIME (m/2) FEF(n/2) PR (X10%)
B4 15 Ca9 H50 O 397.382 88 397.383 13 161.132 51;135.116 82 0.6
AT 155 Cos Hig O 381.351 58 381.351 90 69.070 01;147.116 81 0.8
3T 55 Cos His O 383.367 23 383.367 62 161.132 53;147.116 81 —0.2
6- ] AHL £55 J P Car Hus O2 385.346 49 385.346 66 367.336 90;159.116 88 0.4
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Figure 4 Extracted ion chromatogram of three sterols and internal standard
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Mass spectrometry fragmentation pathway of sterol
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Table 2 Linear equation, Limit of detection (LOD) and quantitation (LOQ) for three sterols
k&Y WeEEJEH/(mg « L™ By MERB R KR/ (mg+ ke FEEMB/(mg-+ kg™ )
B-AF S B 0.1~10.0 Y=1.175 1X+0.120 9 0.999 6 1.0 3.0
SEHT S B 0.1~10.0 Y=1.560 1X+0.221 9 0.999 9 1.0 3.0
S S B 0.1~10.0 Y=1.334 1X+0.166 7 0.999 2 1.0 3.0
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Table 3 Recovery rate and relative standard deviation (n=56)
& AJEME/ (mg « kg™ D) BMAKF/(mg « kg™ V) MG/ (mg « kg ') BE/% RSD/ %
B4 5 98.1 50.0 45.1 90.2 7.44
100.0 94.8 94.8 6.71
500.0 494.5 98.9 4.67
SEHF f55 1 11.5 10.0 8.5 84.5 6.76
20.0 18.1 90.5 3.69
100.0 94.6 94.6 4.11
SR £ A 33.6 20.0 18.0 90.1 5.22
40.0 36.6 91.6 6.41
200.0 199.0 99.5 3.92
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Table 4 Contents of three sterols in different samples

mg/kg

FE 5 4 5 B Y B ST 155 T ST S B

1 884 36.0 146

2 98.1 11.5 33.6

3 223 22.5 93.6

1 176 14.7 52.1

5 193 18.9 76.9

6 338 23.9 108

7 588 32.1 133

8 430 27.6 119

9 182 16.7 84.7

10 442 29.4 125
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