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[ Abstract] This study was designed to predict the Q-markers of Citri Reticulatae Pericarpium volatile oil and conduct quantitative
analysis by GC-MS. The common components of Citri Reticulatae Pericarpium volatile oil were detected by GC-MS. The network
pharmacology approaches were utilized for constructing the component-target network and protein-protein interaction ( PPI) network,
followed by the GO and KEGG pathway enrichment analysis to clarify the pharmacological effects of common components. Molecular
docking was conducted to observe the biological activities of common components, thus identifying the Q-markers of Citri Reticulatae
Pericarpium volatile oil. The obtained Q-markers were subjected to quantitative analysis by GC-MS. The GC-MS analysis of 19 batches

of Citri Reticulatae Pericarpium volatile oil revealed three common components, namely, D-limonene, y-terpinene, and myrcene. The

[KFEH]  2021-05-06

[E€WmA] T HARHRFAELT A (82074026) ; iL 99 4 & KA AL % T (20194ABC28009) ; 7 d5 4 K % A 4] #7 6] Ll it % A B
(S202010412052) ;i85 24 K 5 4 404741 Akl 253+ %157 B (202010412213)

[BIEEE] "B, 3382 B LA B 5 @k b 3 A 2 5 3K E-mail ;: yangming26@ 126. com; * # 5, #4214 505, BF R 7 &)
Hp 254 5 B 5 #H K, E-mail ; zhengqin912006@ 163. com

[EEBAN] 4m=,MEAE A, E-mail:577979083@ qq. com

6403



20214 12 H | 45 46 5 24 1) Vol. 46, No.24 | December, 2021

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

common components were analyzed based on network pharmacology, and the results showed that Citri Reticulatae Pericarpium volatile
oil mainly acted on the core targets GABRA1, GABRA6, GABRAS5, GABRA3, and GABRA2 through D-limonene and y-terpinene,
with five important pathways such as nicotine addiction and GABAergic synapse involved. The core targets were mainly distributed in
olfactory region, cerebral cortex, cerebellum, basal ganglia, hippocampus, and amygdala to exert the pharmacological effects. As
revealed by molecular docking, D-limonene and +y-terpinene exhibited good biological activities, so they were identified as the
Q-markers of Citri Reticulatae Pericarpium volatile oil. The results of quantitative analysis showed that the volume fraction of
D-limonene was within the range of 0. 77-1. 03 pL + mL™", and that of y-terpinene within the range of 0. 04-0. 13 pL + mL™". The

prediction of D-limonene and y-terpinene as the Q-markers of Citri Reticulatae Pericarpium volatile oil has laid an experimental

foundation for the establishment of the quality evaluation standard for Citri Reticulatae Pericarpium volatile oil.
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Fig. 1  Total ion current chromatogram of Citri Reticulatae
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Fig.2 ~ Common components of Citri Reticulatae Pericarpium

volatile oil
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Table 1 Relative percentages of common components
Mk GC-MS i3 A X B %

S 7 R
C, 16 75.62 14.01 1.37
C, 11 76. 66 13.59 1.33
Cs 7 77.46 14.40 1.35
Cy 12 74. 88 14.51 1.26
Cs 6 91.10 4.84 1.54
Cg 5 91.54 4. 66 1.51
C, 6 90. 59 5.72 1.54
Cyg 7 90. 48 5.00 1. 56
Cy 6 91. 05 5.30 1. 60
Cpo 4 91. 66 5. 68 1.62
Ch 6 90. 63 5.64 1. 67
Cp, 6 90. 55 5.94 1. 60
Ci3 4 92.05 5.28 1. 64
Cy 4 91. 14 5.79 1. 81
Cis 10 88. 05 4.20 1.43
(O 6 88.02 4.97 1.34
(P 5 91. 38 5.16 1. 60
Cig 8 90. 06 5.41 1. 48
Cio 6 88.56 5.09 1.34
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Fig.4 GO enrichment analysis

# 2 KEGG {5 Skt
Table 2 KEGG signaling pathway analysis

D %5 KEGG {553 i#%

hsa05033  JE il T/ ( nicotine addiction)

hsa04727  y-ZH T EREEZE il ( GABAergic synapse)

hsa05032  MBMERE ( morphine addiction)

hsa04723 W AT M2 A5 5 38 B (retrograde endocannabinoid
signaling)

hsa04080 122 35 B I 4432 44 HH 54 FH ( neuroactive ligand-

receptor interaction)

T ZERH N 5,

3 RS Rk

Table 3 Tissue distribution expression of core targets
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23 B, W Cytoscape 3. 7. 1 B4 4 8 ¢
A - SRS A A R L LR S (B T
AR OIS B EZE T AARAL/HEE
B, 7 s )

5 FOAA-HAMZE

Fig. 5 Target-tissue network

PEH degree fx K B9 4 28 2% B, 45 9 N
hypothalamus ( T F= fifi ) . amygdala ( A5 17 #% ) |
cerebellum (/M) . pons and medulla ( i #r FIEERT) |
455 NX, THRAZ O HE U 45 2 2L AR B Y NXG
5 AL U B A A MRS DX R B )2 L/
LI 22 SE A A AR B b, o GABRAG
A/ NIk, Wk 3,

LTSS HYU B NX F-HIE NX LiLYSS HEV T NX SFHH NX
GABRAI LB [X 22.0 19.7 GABRA1 K Bz )2 58.6 48.5
GABRA2 WL X5k 31.0 GABRA2 K e 2 52.6
GABRA3 ML [X 10.5 GABRA3 K i 2 30. 1
GABRAS5 WS X35 15.2 GABRAS Kk 2 52.6
GABRAI e 10.5 20.3 GABRA1 TR 21.9 29.9
GABRA2 b 2E 38.9 GABRA2 B 2] 34.4
GABRA3 e 10.9 GABRA3 FENR Y 15.2
GABRAS5 b 2= 20.9 GABRAS TR 48.2
GABRAI 7N 35.2 47.3 GABRA2 T 38.5 25.2
GABRA2 7N 10. 4 GABRAS5 I 12.0
GABRAG6 N 96. 4 GABRA3 T Fehi 15.9 15.9
GABRA2 PR A 5 10.5 10.5 GABRA2 (= 11.7 11.7
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Table 4

Docking calculation of D-limonene and vy-terpinene

with target molecules keal -mol ™!
ik D-FHE -
GABRA1 =5.1 -5.4
GABRAS -5.1 -5.1

affinity B/, RS G RE IS, 456 J1/hT 0
kcal - mol "B, L BHFLAR 5 52 4 73+ Z (8] v] [ & 1 ik
854 5548 71/ -4 keal -mol ' I, WAL AA 5 %
TR 22 [ AT B p A= s e A B D R
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Table 5 Linear ranges of D-limonene and y-terpinene

i LR
W4 R LRV ] ) 7 R N
/L mL
D-FPBEM y=2x10%x+4x10° 0.9998  0.041 0~4
YA y=2x10%x+239 852 0.9998  0.041 0~4
2.5.2 FrmbraEYE EIESSR K 19 MR E

MRS AT R I 2.2, 1 TR R HI SRR
YRR 2.2.2 TR {053 55 10 AT A I, D-F7 6 0 i
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Table 6 D-limonene and y-terpinene content wL-mL™
No. DA M v A
1 0.77 0.12
2 0.79 0.12
3 0.77 0.12
4 0.78 0.13
5 0.90 0.04
6 0.91 0.04
7 0.92 0.05
8 1. 00 0.05
9 0.93 0. 05
10 0.94 0. 05
11 1.03 0. 06
12 0.92 0.05
13 0.92 0. 05
14 0.94 0.05
15 0.95 0. 04
16 0.89 0. 04
17 0.92 0.04
18 0.94 0.05
19 0. 88 0.04

FE 19 SRR R 35 K AR S v D-FrPagdds i R R
IYBUN 0.77~1.03 wh-mL™", y- &M 09 44 B0 %k
}50.04~0.13 pLe-mL™, Horp AR R A5 K
M(C,~C,), D-FFREHE I & it/ oAt ™ b 5 3
-l A ) B T A TR b A R 457 MR R
KA AR Y S AN, RS2SR
3 itie

ARG TN 19 HEUK PR 2544 HE 47 K 285 7%
PR PR B &, 38 3T GC-MS 43T 19 1k B K 4%
KAk sf m oy, A5 3 A o DR I
-1l AR R I DO 2% 24 R AE X D-ATAE I |
y-ilili b A R b, AR AR S S B0 R
GABRA1, GABRA6, GABRAS . GABRA3 . GABRA2,
RO SR RS -2 T IR AR Sl i A
Tl Az i | B RS i A AL R GABA-A
ZRE G FE T EEE A R R A T
TIREA GABA-A SZURTEPE 40/ FC A 145 55 3
SIERTIR S SO~ W g N I W SR T =N SRR
GABA [ #5085 Tl i, KEGG #2211 38 %
FERCTH T HURE  y- 2L T FRBE 5 filh | 1 ME AR |
AT PR KRR R 15 5 LA B 48355 M T A -2 1A K
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