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Analysis of Quality Markers Related to Expelling Phlegm and Arresting Coughing of

Trichosanthis Fructus Based Pharmacokinetics and Multivariate Statistical Methods

MA Jian-chao, GUO Qing-mei’
(Shandong University of Traditional Chinese Medicine, Jinan 250355, China)

[ Abstract] Objective: Based on pharmacokinetics, the antitussive and expectorant related quality
markers (Q-marker) of Trichosanthis Fructus were screened from diosmetin-7-O-glucopyranoside, diosmetin,
apigenin, vanillic acid and cinnamic acid, and the candidate Q-marker was evaluated by multivariate statistical
method. Method: Six healthy rats were randomly selected and the 70% ethanol extract of Trichosanthis Fructus

(dose of 20 g-kg') was given by intragastric administration. Blood was collected from the orbital vein at
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different time points, and the plasma concentrations of 5 components (diosmetin-7-O-glucopyranoside,
diosmetin, apigenin, vanillic acid and cinnamic acid) from Trichosanthis Fructus were detected simultaneously
by high performance liquid chromatography-triple quadrupole tandem mass spectrometry (HPLC-QqQ-MS/MS).
The main detection conditions were as following: mobile phase of 0.2% formic acid aqueous solution (A) -
acetonitrile (B) for gradient elution (0-4 min, 6%-23%B; 4-5 min, 23%-59.5%B; 5-10 min, 59.5%-60%B) ,
flow rate of 0.5 mL-min", the detection wavelength at 254 nm, electrospray ionization (ESI), positive ion
mode detection, multiple reaction monitoring (MRM) mode scanning, scanning range of m/z 50-1 500.
Diosmetin-7-O-glucopyranoside, diosmetin, apigenin and vanillic acid with clear pharmacokinetic behaviors
were selected as candidate Q-marker about antitussive and expectorant of Trichosanthis Fructus. The contents of
these components in 9 batches of medicinal materials were determined and the main detection conditions were
the same as the pharmacokinetic study. SPSS 21.0 was used for cluster analysis and principal component analysis
(PAC) based on the results of determination. Result: The pharmacokinetic results showed that the area under
concentration-time curve (AUC,,) of 4 components (diosmetin-7-O-glucopyranoside, diosmetin, apigenin and
vanillic acid) were (111.2849.94) , (27.08+£2.76) , (1 376.12+101.86) , (631.32+£64.72) ung-h-L",
respectively. The 9 batches of Trichosanthis Fructus samples were clustered into 3 groups by systematic cluster
analysis. The clustering results were related to the variety of Trichosanthis Fructus and also affected by the origin.
The PCA results showed that the comprehensive scores of Gaotang Trichosanthis Fructus, Shanxi Trichosanthis
Fructus, Hebei Ben Trichosanthis Fructus were 1.919, 1.356 and 0.299, respectively, ranking in the top 3
among all samples. The comprehensive scores of Nongkeyuan No. 1, Hebei Trichosanthis Fructus and
Nongkeyuan No. 2 were —0.804, —1.085, —1.120, respectively, which were in the last 3 positions among all
samples. Conclusion: The pharmacokinetic characteristics and quality evaluation of diosmetin-7-O-
glucopyranoside, diosmetin, apigenin and vanillic acid meet the requirements about antitussive and expectorant
related Q-marker of Trichosanthis Fructus.
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Table 1 Sample information of Trichosanthis Fructus

F- i (ESI) , Agilent MassHunter Qualitative Analysis
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S1 YN 11 78 3 2% 2020-12 30.63 16.94 0.13 75.90
S2 e R 1125 90 4k 2020-10 18.85 16.45 0.33 158.45
S3 B9 L1 7 0 3 2020-10 2.25 4.10 0.28 95.26
S4 TLIR 95 111 A< B R 2020-10 - 2.23 - 182.77
S5 LIS IR T g 2020-11 23.84 5.32 - 11.89
S6 LR 15 IR T g 2020-10 23.06 - - 4.22
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W& i 1.040, 1.005, 1.040, 1.080 mg, & 25 mL 1 i
wh R A TR R A R A A R R A A
W, T 4 CCUKFERAT ;5 53 BKT 25 W LA i R R -7-0-
AT A OR 3R T S R ORI T R X R A
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6.28,25.12,50.25,100.50 wg-L"; /f 38 & 2 W ¥
16.30,32.50,65.00,260.00,520.00, 1 040.00 wg-L";
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216.00,432.00,1 728.00 pwg-L") . 4350 B iR AR
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2.2.3  E BT R B WG 4 B
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it W, T 4 CCUKFTRAT 5 73 oA 285 W04 Xof B A ik
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3920.00 wg- L 7 i AR 2 ot 5 vk I 126.25,252.50,
505,1 010,2 020,4 040 pg-L"; /F 3¢ & & W
122.5,245,490,980,1 960,3 920 wg-L"'; 7 H 2 i
R 127.5,255,510,1 020,2 040,4 080 pg-L"),
2.3 K& AF 258 ) A B 2 4 ZORBAX
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it (0~4 min, 6%~23%B; 4~5 min, 23%~59.5%B; 5~
10 min, 59.5%~60%B) , #F it 5 L, & I % 4 3% 5
254 nm, it # 0.5 mL-min™ . K 0L 2 IF B 74
=, 19 7 X 22 B W I (MRM) B, 459 438 1
m/z 50~1 500, H3, W 25 2§ F 5 (ESI) , T 1 <R &
300 °C, T4 SR # 10 L-min, Z ALK 71 30 psi
(1 psi~6.895 kPa) , BANHE HL K 4 kV. £ B4 19
WEE B LR 2, & Hr i ACQUITY UPLC”
BEH C, 43 4: (2.1 mmx100 mm, 1.7 pm) , Hifih 5%
TR

F2 MEFR 4B SR RN MRM #1155

Table 2 MRM detection parameters of 4 active components in

Trichosanthis Fructus and internal standard

% BT omliz TR miz REGEIE/V R RE i eV

FFARZE-7- 463.1 301.1 120 16
O-THi Wi 17
FHAE 301.0 286.0 120 36
JTRE 271.1 153.0 175 45
HHRE 257.1 137.0 160 26
AR 169.1 151.1 100 18

24 MRS AT EE RIS KRS 4 T AET
(20.00 g-kg", AEZGE01) , 52581 (0 h) XA 25 )5
0.083,0.25,0.5,0.75,1,1.5,2,3,4,6,8,12,24,36,
48 h 43 i DA B MR BIE #5 K R 1, 2% B0 BE & R
H 30~45 min, 3 000 r-min” &.0» 10 min( & 0 2F 7
18.7 cm) , B G W , 5 1ML , B T -20 °C vk 46 fik
17, & o B I3 RE S =20 °CukAR T B, 5 iR
Rl AL, B 100 WL, RS %5 i ACIS 20 wL F1 &N
200 WL, %€ 1 min, 4 °C & 0> ($% 3 12 000 r -min’',
10 min, 80242 6.15 cm, F[E)) , B E & W e 37 °C
AT T, 5 A B EE 100 wL 2%, 3% i€ 1 min,
4 °CEL I W T NG HERE T

2.5 JrEESFEE 25WEh ) S b A RO G
s ORS8RI 19 RSD ¥ <12.6%, #E i i (RE) 4b
T -14.9%~14.0%, 3 JiT B 92.1%~118.1% , $2 B 1]
% 80.8%~116.2% , Fat i I 40 1) RSD #1<14.1%,
RE 4b T -14.9%~14.9% , & B HE 7 (9 7 45 A 2R .
KEVE E AET 30 min i 48 b5 543 10 05 1 #h 2615 2
DL 35 1M 3% FE B HPLC-QqQ-MS/MS (B35 K ULIK 1,
TEE ST m KRR -7-0-H A B F
RZ TSR A B R A % L1 RSD 4351 0 5.3%,
5.3%,4.9%,3.0%, fa & ML 55 19 RSD 4351 0 4.3%,
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4.3%,5.5%,4.7% , 2 P 5 19 RSD 7310 4.2%,
5.1%, 4.0%, 5.4% ; il K 1 05CR 45 5] 4k T 89.02%~
103.49%, 90.79%~109.33%, 91.48%~104.52%,
101.58%~115.46% , RSD 43 % N 6.0%, 6.7%, 6.1%,
4.7%; Z [ 2020 A Bz [ 24 BN () SE )
91014 BT J7 ik 55 E 4 S S 7, N A op B TR

i B 4y AR 158.45 pg-gt, HoHE & K % ) RSD
5.4% , Fi§ KT B (H 4% , Ho AR 4 W) 35 75 & 2ok
Fr HR A MU0 RSD 8K Yy R I AT fig 2 R Ok
B AR AL, BRI A 1 A, H 0 T
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T 1 DI 2, d b B B o i A 8 I3 4
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Table 3 Regression equations,linear ranges and limits of quantification of 4 active components of Trichosanthis Fructus in rat plasma

i %x nl )5 5 72 R’ LV /ug L ke B R /pg- L'
T K & -7-0-F % B ¥=0.018 529X-0.013 726 0.997 3.25~104.00 1.65
FHAR ¥=0.004 762X-0.001 129 0.998 3.14~100.50 1.65
FRFE ¥=0.000 795.X-0.006 228 0.995 32.50~1 040.00 20.00
TR ¥=0.000 046X-0.000 503 0.994 84.37~2 700.00 80.00
R — )| ﬂ.. 1 I P - A 1 B 1
L » L L l J
A ALt | A oy s _atn 2
2
M A I
MMWWMMM 3

B
i
3
. L
I
5
M/VA\/\\’\\MM A A
0 1 2 3 4 5 6 7 8 9
1
) Nl

t/min
AL ZE ML B 25 LS X B s bl it 5 1 A PR R -7-0-3 4
BEE 2. /AR R 37K E 4 IR ES) ;5. F MR
1 KXR#S AET 30 min 5 I % # & A HPLC-QqQ-MS/MS
Fig. 1 HPLC-QqQ-MS/MS chromatograms of plasma samples

after intragastric administration of AET for 30 min
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Fig. 2 HPLC-QqQ-MS/MS of Trichosanthis Fructus
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Table 4 Regression equations,linear ranges and limits of quantification for determination of 4 active components in Trichosanthis Fructus

% EYVEYR: R? LR PEE Fil/mg- L e fif s PR /mg- L
Fr b AR E -7-0-7 % BT Y=21 684 305.17X+3 629 700.81 0.999 8 0.122 50~3.920 0 0.003 3
FHAR Y=5 156 208.75X+1 031 255.26 0.999 9 0.126 25~4.040 0 0.003 5
3 Y=1 130 687.89X+148 604 0.999 2 0.122 50~3.920 0 0.040 0
R Y=14 289X+4 588.9 0.999 5 0.127 50~4.080 0 0.1200
x5 KAREBATAETRANFURSWHHESH
Table 5 Pharmacokinetic parameters of 4 active components in rat after intragastric administration of AET
% AUC, /pg-h-L" AUC,_/pg-h-L" MRT, /h t,,,/0 t,./h c, . /rgL!
T K F-7-0-35 % B 111.2849.94 142.25+13.35 4.43+0.53 35.90+3.71 0.50 87.55+8.07
FIHAZHE 27.08+2.76 29.72+2.69 5.46%0.46 8.26+0.80 1.50 19.53+1.80
JERE 1376.12+101.86 3293.45+241.85 29.76+0.13 15.97+0.44 36.00 46.9443.82
T HLR 631.32+64.72 631.32+64.72 8.10+1.60 0.51£0.03 0.25 422.32+69.08
A 120 B 30
100 25
80 20
P 15
10
o 40
T 5
L 20 0 ———— .
= 04 T e S _5J 5 10 15
™ 5 10
g
} 80
c = D 600
60 500
400
40 300
20 200
100
0 : ; J - :
20 40 -100 10 15
t/h

A MR E-T-O-H BB B. HEM K E;C.IFHEE ;D HFHMR
3 REHRANFERSEXRBERBL-B# 2 (G+s,n=6)

Fig. 3 Plasma concentration-time curves of of 4 active components in Trichosanthis Fructus (x+s,n=6)
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Fig. 4 Cluster dendrogram of 9 batches of Trichosanthis Fructus

2.6.3 PCA B oftt/KEMMP 4D HMETES
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Table 6 PCA parameters of 9 batches of Trichosanthis Fructus

‘ TR I 114 DR 28 g A B HRAE 1]
Y

1 K+ 2 i) £ 1 ] 4 2
FHAE-7-0-  -0.171 0.969 -0.122 0.815

RS s
AR 0.601 0.756 0.430 0.636
RE 0.786 0.187 0.563 0.157
TR 0.873 -0.211 0.625 -0.177
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Table 7 Comprehensive scores of 9 batches of Trichosanthis

Fructus by PCA

BEd X, X, X, X, F, F, Fo Ak

S1 1.561 1.730 0.064 0.046 0.618 2.374 1.356 2
S2 0.522 1.656 1361 1350 2.258 1.453 1919 1
S3  -0.941 -0.212 1.037 0.352 0.827 -0.801 0.142 4
S4 -1.140 -0.495 -0.778 1.735 0.572 -1.673 -0.372 6
S5 0.962 -0.027 -0.778 -0.965 -1.170 0.815 -0.334 5
S6 0.893 -0.833 -0.778 -1.086 -1.583 0.268 -0.804 7
S7 -0.948 -0.833 -0.778 -0.442 -0.956 -1.346 -1.120 9
S8 -0.278 -0.274 1.426 -0.148 0.626 -0.150 0.299 3

S9 -0.632 -0.710 -0.778 -0.841 -1.191 -0.939 -1.085 8
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