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Abstract Objective: To establish the UHPLC fingerprint and quantitative analysis of CBDA, CBD, THC, and
THCA for hemp, and provides a basis for the quantity control of hemp. Methods: UHPLC was launched on a
Phenomenex Cis (150 mm x 4.6 mm, 2.6 pum) with mobile phase of acetonitrile-0.2% phosphoric acid aqueous
solution at a flow rate of 1.0 mL * min™", column temperature of 35 °C , detection wavelength of 220 nm, and an

injection volume of 2 pl. by gradient elution. 15 batches of hemp samples from Daxing ’anling region and Qiqgihar
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were analyzed to establish the fingerprint. Cluster analysis, principal component analysis and orthogonal partial

least squares discriminant analysis were adopted to assess of UHPLC fingerprint of hemp. Results: the UHPLC

fingerprint of hemp was established, and 26 common peaks were selected the 26 common peaks were compared

with the reference substance. The structures of four chromatographic peaks were identified and simultaneously

analyzed for content determination. four chromatographic peaks were identified as CBDA, CBD, THC and THCA.

The similarity of fingerprint of them was greater than 0.950. The samples from Daxing’anling were clustered into

class I, with the best quality. The results show that hemp samples from different regions were quite different. The variable

importance projection (VIP) showed that the four compounds to be tested were the main components leading to the

difference of hemp. Conclusion: The established method is stable and reliable and can be used for qualitative and

quantitative analysis of hemp. The findings of this study are expected to provide a scientific basis for quality control

of hemp.
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Fig.1 UHPLC fingerprint for 15 batches of hemp
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Fig. 4 OPLS-DA score plot of 15 batches of hemp
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Tab.1 Linear relationships of various constituents in Hemp
L %ix S pry M LOQ/ LOD/
( component ) ( regression equation ) ' (linear range )(/ pg* mL™") (pgemL™) (pg+mL™)
KIFR T ( cannabidiolic acid ) Y=45.976X+20.964  0.999 9 1~1 000 0.044 0.088
KR} ( cannabidio ) Y=42.972X+2.851 0.999 0 1~500 0.166 0.259
PUEKBRES ( tetrahydrocannabinol ) Y=58.795X+3.429 0.999 9 0.1~40 0.010 0.027
N- TUERRIBR A Y=75.735X+5.794 0.999 4 0.1~100 0.016 0.042

( A’—tetrahydrocannabinolic acid A )
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Tab.2 Results of recovery tests for various constituents

D% Bt i R b T I e SR RSD/%

( component ) (sample weight )/ g (original amount )/ mg (added )/ mg (measured )/ mg (recovery )/ % (average recovery )/ %

KRR 0.1002 2297 4 2.0000 42939 99.9 99.8 0.17
(cannabidiolic acid ) 0.101 4 22982 2.0000 42922 99.8
0.101 1 22971 2.000 0 4276 4 99.5
0.101 6 2.298 3 2.0000 4.296 5 99.9
0.100 4 2.298 1 2.0000 4.296 0 99.9
0.1022 2.298 8 2.0000 4.295 4 99.9

PN - 0.100 2 0.6433 0.500 0 1.1413 99.8 99.9 0.14
(‘cannabidio ) 0.101 4 0.6477 0.500 0 1.1497 100.2
0.101 1 0.6429 0.500 0 1.140 3 99.8
0.101 6 0.649 5 0.500 0 1.1479 99.9
0.100 4 0.645 0 0.500 0 1.1432 99.8
0.1022 0.642 0 0.500 0 1.141 1 99.9

DU SRR 0.100 2 0.001 2 0.001 0 0.002 1 95.5 98.5 4.5
(tetrahydro— 0.101 4 0.001 3 0.001 0 0.002 2 95.7
cannabinol ) 0.101 1 0.001 2 0.0010 0.002 4 109.1
0.101 6 0.001 3 0.001 0 0.002 4 104.4
0.100 4 0.001 2 0.001 0 0.0020 90.9
0.1022 0.001 3 0.001 0 0.002 2 95.7

PUSURBRE R A 0.100 2 0.007 4 0.005 0 0.012 1 97.6 99.8 2.1
(tetrahydro~ 0.101 4 0.007 5 0.005 0 0.0124 99.2
cannabinolic acid A ) 0.101 1 0.007 4 0.0050 0.0127 102.4
0.101 6 0.007 2 0.005 0 0.012 1 99.2
0.100 4 0.007 5 0.0050 0.0123 98.4
0.102 2 0.007 2 0.0050 0.0125 102.5

x3I BHASEUESER

Tab.3 Results of content determination of various constituents

Tk (BT ) [content ( caleulated by drying product )]/ (mg-g™)

=
(ﬁf) = =" P S AR N UK A
( cannabidiolic acid ) ( cannabidio ) ( tetrahydrocannabinol ) ( Ag—tetrahydrncannabinolic acid A )
Cl1 45.7852 23.9622 0.067 0 0.198 6
Cc2 46.5275 20.5310 0.037 4 0.144 5
Cc3 41.256 0 26.409 2 0.069 8 0.1503
Cc4 444190 233732 0.0755 0.202 6
C5 32.8892 18.174 3 0.0255 0.126 0
C6 33.2542 24.8324 0.045 7 0.140 4
Cc7 45.689 6 19.961 8 0.050 5 0.182'1
C8 40.996 8 19.238 6 0.046 3 0.1775
Cc9 22.988 6 6.449 5 0.0124 0.0720
C10 44.264 3 20.002 1 0.043 3 0.158 2
CI1 44.847 4 29.741 0 0.065 5 0.209 8
C12 18.9923 5.2972 0.018 5 0.074 1
C13 17.241 1 49293 0.016 5 0.174 5
Cl4 40.7510 15.755 4 0.0359 0.137 4
C15 30.5372 8.4751 0.020 6 0.087 1
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