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Abstract Objective: To study and establish a method based on gas chromatography and chemometrics techniques
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for distinguishing Artemisiae Argyi Folium and its adulterants Artemisiae Mongolica Folium. Methods: Gas chro-

matography method was established with Agilent HP =5 19091] (30 m x 0. 32 mm, 0.25 wm) as chromatograph-
ic column, and hydrogen flame ion detector (FID) as detector. After the chemical composition of 21 chromato-
graphic peaks in the chromatogram were identified, and the peak area data of the 21 chromatographic peaks in 29
batches of samples were determined. Similarity analysis, correlation analysis, cluster analysis, principal compo-
nent analysis and orthogonal partial least squares — discriminant analysis were applied to analyze the chromato-
graphic data. Results: The results of chemometric analysis indicated that tpeak 20 ( chamazulene ), peak 3
(1,8 —cineole) and peak 19 ((1S,8ax) — decahydro — 1,4aB — dimethyl — 78 — isopropenyl — 1 — naphthol )
were the differential characteristic chromatographic peaks between Artemisiae Argyi Folium and its adulterants
Artemisiae Mongolica Folium. The ratios of the peak areas of peak 3 to peak 20 were in the ranges of
54.50 —348.39 and 0. 16 - 0. 87 respectively, and the ratios of the peak areas of peak 19 to peak 20 were in the
ranges of 18. 55 —128. 46 and 0. 01 — 0. 14 respectively. These significant differences could be used for the identi-
fication of Artemisiae Argyi Folium and its adulterant Artemisiae Mongolica Folium. Conclusion; The research
findings can be used for the identification of Artemisiae Argyi Folium and its adulterant Artemisiae Mongolica Foli-
um, and these have certain reference significance for the research and analysis of Artemisiae Argyi Folium and re-
lated drugs.
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Tab.1 Information of samples

FEdf i Eiincgve Y] b
(sample)  (origin) (batch number/ collection date) (class)
S1 24 ( Anhui) 220106022¢ it (Artemisiae
2 Ju[R§(Henan) Y220301 Argyi Folium)

3 4g(Anhui) 211201

S4  Ju[R§(Henan) 201201

S5 4ef(Anhui) 220101

S6 [R5 (Henan) 220301

S7 B ( Anhui) 20211101

S8 L% (Shandong) 220401

S9  7[p§(Henan) 210901

S10 it (Hubei) 220201

SI1  Widk(Hubei) 220301

S12 {F§(Henan)  11220311034A
S13 puji|(Sichuan) 201201

S14  puji|(Sichuan) 211001

S15  {E§(Henan)  Y220101

S16 #dt(Hubei) 220301

S17  {E§(Henan) 21120502

S18  “Zf#( Anhui) 220301

S19 {5 (Henan) 220401

S20  BEPE(Shanxi) 220301

S21  JHf§(Henan) 2021 4F 10 A (October 2021) ZEiEn|:

S22 ji[E§(Henan) 2022 4E4 H (April 2022) (Artemisiae
23 Ji[E§(Henan) 2022 4E 4 H (April 2022) Mongolica
S24  {R§(Henan) 2022 4E5 H (May 2022) Folium)

S25  ju[R§(Henan)
$26  {u§(Henan)

2022 4£5 A (May 2022)
2022 4£ 5 J (May 2022)

S27  J[F§(Henan) 2022 4E6 A (June 2022)
S28  JA[F§(Henan) 2022 4E6 f (June 2022)
S29  yi[E§(Henan) 2022 46 H (June 2022)

By 4 g4, IR G [ m/z y 40 ~ 600, 3148
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Tab. 2 Information of 21 common peaks

52 HEY 3 CAS = NGRS
(peak No. ) (compound ) (molecular formula)  (CAS number) (match ratio)
1* « - JRMi (o — pinene) CioHyg 80 -56 -8 938
2 (3E) -2,5,5 - =H ¥ -3,6 - e 45 -2 - E((3E) -2,5,5 — trimethylhepta -3, CH;50 26127 -98 -0 887
6 —dien -2 —ol)
3% HEE(] 8 — cincole) CoHy0 470 -82 -6 955
T (artemisyl ketone) CioH;sO 546 -49 -6 894
5 (2R,5R) -2 - 3L -5 — Pk -2 — SERUA[3. 1.0] k% -2 - EE((2R,5R) -2 —meth-  C,yH 4O 17699 —16 -0 938
yl =5 — propan —2 —ylbicyclic [3.1.0] hexan -2 —ol)
6 3,3,6 - =HIELEE —1,5 - & -4 - %(3,3,6 — trimethylheptyl —1,5 — diene —4 —ol) CoHiO 27644 -4 -8 849
7 FATHIEE (terpineol ) CoHigO 7299 -41 -4 915
8" AR ( thujone ) CioHy0 546 -80 -5 914
9 (=) =FMi( (1) —ninone) CyHz 0, 471 -15 -8 910
10* iR ( camphor) CyoH;60 464 -48 -2 905
11* &% ( borneol ) CioHisO 507 =70 -0 950
1 4 — 1 h (4 — carvomenthenol ) CioH;30 20126 -76 -5 909
13* o — i (o — carvomenthenol ) CyoHiO 98 -55 -5 912
14 (1R ,5S) —rel — T/ F [ (1R,5S) —rel carvol | CioH;sO 1197 -07 -5 967
15 (=) - - &M (copaene) CisHy, 3856 —-25 -5 843
16° SNk trans caryophyllene) Cisthy 87445 09
17 o — G195 — caryophyllene) CisHy, 6753 -98 —6 880
18* BAA YT I ( caryophyllene oxide) C;sHy 0 1139 -30 -6 919
19 (18,8a0) — 1740 — 1 4aB — —HI3E ~7B — SEPURHE 1 — ZEM[ (1S, Saq) — decah- C1sHyO 5945 -72 -2 915
ydro —1,4af — dimethyl =7 — isopropenyl — 1 — naphthol ]
20 £}4518 ( chamazulene) CyHyg 529 -05 -5 818
21 FiHBR (palmitic acid) CiH3, 0, 57-10-3 908

TE(note) ; * 2N HE & X G {035 14 (the chromatographic peak confirmed by reference substance)
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Fig. 1 Chromatograms of reference substances and samples
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Tab.3 Sample similarities

FE Je S ARk D IR B 2 1% Rl DS FRIAR WK PG R B vk
(sample)  (angle cosine method)  (euclidean distance method) || (sample)  (angle cosine method)  (euclidean distance method)
S1 0.98 249. 68 S16 0.95 245.98
S2 0.96 247.28 S17 0.97 531.33
S3 0.94 265. 87 S18 0.79 752.57
S4 0.98 167. 64 S19 0.98 204. 60
S5 0.98 143. 41 S20 0. 89 349. 63
56 0.97 268. 36 S21 0.24 1433.23
S7 0.99 142.59 S22 0.30 1995. 62
S8 0.97 271.43 S23 0.34 895.74
S9 0.99 127. 60 S24 0.27 1 375.56
S10 0.97 185. 87 S25 0.48 799. 90
S11 0.97 205. 51 S26 0.52 1 984. 83
S12 0.96 269. 82 S27 0.22 1 848.76
S13 0.99 148.78 S28 0.67 894. 05
S14 0.98 185.28 S29 0.48 762.98
S15 0.90 335.28
14 ® o, %% ® ¢ ® g 0 4 % 0o o © L]
0.9 1 L4 o
> 0.8 .
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Fig. 2 Scatter plots of similarity analysis for samples
2.5.2 HIGPESMHT 9 T ANGHRWE (WG | ~ 0 21 FERCHASE TR 25 50, REE 2 RN S BT 2
(pl ~p21) JZEAHSCHE Y £ B LA T I i S0 Je 5 Pearson AHSC R BT, 45 R UV IR, WL 3

RWEHR L



JPA H W 9 W 2 E ChinJ Pharm Anal 2024, 44(4) . 655 -

|| 1
4.:0“«»- 020 030 4.11“1:‘
R ... .. o 0 4,,ﬂ&,. = 200 [BRM] o0 > . A - oo B mﬂm o 000
Aot faso <o RTINS . oce| 100 |03 . ... x o2 o.uﬂd.or 075
pS-@a.m ona [ 1»:“" ] . . oo o ose [a8a) 100 oss AR, u.nﬂn.lo o
pé_e,um ov-\ﬂ Ec.m 025 o :“.u;ﬂm:}m. 05
p7-em aM‘-.u .- P A\nnm 037 032 ox6 037 05 |032] 030 : 56 | 035 |09 057 o1
P80z 020 031 o 002 a2 o2s [ e 025
PO-oor -o.uua o
PL0—02s om1 a3s 0w oos w10 0o 027 eas [EFL <o
005 0

pll-mnm o2 [oar] ozs foxr] 022 [« .

030 o1z ﬂ oo
S - i 0.25

p12-es o [t e o o [ o

p13—o.w 5 o.axm«:.u loe) 022 o7 N

031 008 032 025 006 017

o;l 100 «unsz 5. -0.5

087 071 100 058

Pl6—oas a5 oos 000 mﬂo,

p17-on [ o o wﬂm r ] e

& i 18 (chromatographic peak in Artemisiae Argyi Folium)
2% 1 & M35 12 (chromatographic peak in Artemisiae Mongolica Folium)

pl8- mmm'ﬂmmm . ,“m.mmmum 075
plg-e.»ﬂm on mH.u 030 oo u\ﬂmmﬁﬂam 034 021 [ o7 08
P20-00: 003 0es 012 ass oos 03 4HEIJI 05 P20 ulﬂus 019 015 031 01 ,
P21 —sor oas m“ -n- a10 owﬁ oo P2l -om a0t o;om o o 4 oo -
\ | L S
v—‘ =t O — N — — N ST WO 0Oy O
S-S o2as 2288 IRy S =V A A
RiRBRRE aarearrarnraar" 2
Kﬂ‘}éi"é ﬂé(chromatograp}uc peak in Artemisiae Argyi Folium) % 7 i % 1§ (chromatographic peak in Artemisiae Mongolica Folium)
o NS
B3 #HmpaikiEEExEnE
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