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Abstract: A method for the simultaneous determination of trace amounts of tetrahydrocannabinol, cannabidiol and cannabinoids in food
by UPLC-MS/MS was developed. The sample was purified by methanol and the extract was purified by HLB solid phase extraction column.
Athena C18- WP column (2.1x150 mm, 3 pm) was used to separatethe samples. The methanol-water was used as mobile phase gradient. The
electrospray negative ion scanning and multiple reaction monitoring mode detection were employed. Matrix effects were eliminated by matrix
labeling and quantified by THC-D3 internal standard method. The linear correlation coefficient (1*) of this method was greater than 0.999 in the
concentration range of 0~10 pg/L. Cannabisdiol (CBD) and cannabinol (CBN) had an LOD of 0.03 pg/kg and an LOQ of 0.1 pg/kg.
Tetrahydrocannabinol (THC) had an LOD of 0.15 pg/kg and an LOQ of 0.5 pg/kg. The spiked recoveries of three cannabinoids in four different
food matrices were investigated. Under the spiked levels of LOQ, 5 LOQ and 10 LOQ), the spiked recoveries of the three cannabinoids ranged
from 81.1% to 114.7%. The relative standard deviation (RSD) was 0.25% to 4.63% (n=6). The results showed that the method had good stability
and high sensitivity, and was suitable for simultaneous determination of three cannabinoids in common food matrices.
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Table 1 Mass spectrometry parameters for three cannabinoids and one internal standard

e atrk  AERAR  HTRE BBTmE TBTmEZ) MRELEDPV  E4EAE CEeV CAS
THC CyHy0, 31447 3133 S 50 2 1972-08-3
191.0 -120 26
245.0% -80 32
CBD CyH; 0, 31446 3133 13956-29-1
179.0 -120 -26
CBN CuHyO, 31043 309.2 S o B 521-35-7
2222 -108 -59
248.2% -147 -36
THC-D3  CyHyDy0, 31750 316.2 81586-39-2
194.2 -104 35
C 401
1.5 #HAEaE 35t >32
SEH Analyst 152 EATHARFAE. HMHiRILLEL, ol
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Table 2 Linear ranges, linear equations, correlation coefficients (r), LODs and LOQs of 3 compounds

Analyte  Linear range p/(ug/L) Regression equation  Correlation coefficient/ LOD/(ug’kg) LOQ/(ug /kg)
THC 0-10 y=0.0776x-0.0181 0.9997 0.15 0.5
CBD 0-10 y=0.2152x+0.1192 0.9995 0.03 0.1
CBN 0-10 y=0.4722x+0.2839 0.9998 0.03 0.1
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Fig.2 Extraction efficiency of three cannabinoids by different
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Table 3 Recoveries and relative standard deviations of three cannabinoids spiked in food samples (RSD, n=6)
shit Eah
EDCE Y AR AT £ /Y BICE Y% AR AR E/%

KikE g/ (ugkg)

0.1 94.9 44 114.7 2.1

CBD 0.5 96.4 2 101.4 2.7
1 94.7 3.6 97.3 3.8

0.1 89.5 24 86.3 32

CBN 0.5 86.3 24 90.0 0.2
1 83.4 1.6 89.5 1.2

0.5 85.4 45 106.0 23

THC 2.5 81.1 2.1 86.2 3.6
5 824 0.8 80.2 2.0

BT Aidhih

KikE A E(ugke)

EE Y% ARSTARER £/ % ENLE/Y%  ABTAREAR £ /%

0.1 101.1 2.7 102 4.0

CBD 0.5 101.0 33 81.3 0.3
1 113.8 2.8 97.3 3.8

0.1 104.9 0.9 92.5 34

CBN 0.5 108.7 42 86.1 4.6
1 109.8 29 106 3.6

0.5 107.1 4.6 88.1 4.1

THC 25 82.1 2.0 102.9 33
5 81.9 3.1 105.5 4.6
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