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Abstract Objective: To establish a quantitative analysis of multi — components by single marker ( QAMS) for
simultaneous determination of 7 flavanoids (5 — hydroxy -6, 7, 3’ , 4’ — tetramethoxyflavone, apigenin, hispidu-

lin, kaempferol, jaceosidin, eupatilin and casticin) in Artemisiae Argyi Folium. Methods: The HPLC system
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consisted of the Agilent ZORBAX SB - Cig column (150 mm xX4. 6 mm, 5 pm) column with gradient elution of

acetonitrile and 0. 2% phosphoric acid as the mobile phase at a flow rate of 1.0 mL - min ', a detection wave-
length of 350 nm, and a column temperature of 30 °C. Eupatilin was selected as the internal reference substance,
the relative correction factors between eupatilin and the other 6 flavanoids were established, and the contents of
these 7 constituents in samples were calculated to realize QAMS. At the same time, compared with the external
standard method to verify the accuracy and feasibility of the QAMS method. Results: Within a certain linear range,
the relative correction factors between eupatilin and 5 — hydroxy -6, 7, 3°, 4’ - tetramethoxyflavone, apigenin,
hispidulin, kaempferol, jaceosidin as well as casticin were 0. 958, 1. 387, 1. 000, 0. 950, 0. 957 and 1. 297, respec-
tively (RSDs of RCFs were less than 2.0% ). The contents of 5 — hydroxy -6, 7, 3’ , 4’ — tetramethoxyflavone,,
apigenin, hispidulin, kaempferol, jaceosidin, eupatilin, casticin in 20 batches of Artemisiae Argyi Folium were
0.0314-0.623 5 mg - g~', 0.0009 -0.092 6 mg - g~', 0.020 6 —0.170 7 mg - g', 0.011 0 —0.184 7
mg+g ' 0.0117-0.8640mg-g ", 0.2532-2.5550mg + g ' and0.0156 -0.250 7 mg + g~', respectively.
Conclusion; Using eupatilin as the internal reference, QAMS method for 7 flavanoids is established. The method is

accurate and reliable, and can be used for quality control and quantitative analysis of Artemisiae Argyi Folium.

Keywords: QAMS; RCF; HPLC; Artemisiae Argyi Folium; flavanoid; eupatilin
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FARGFH™ S (ST ~S11) , AR m v L AR H AR T
G ERONEA T 1 HE(S12 ~ S15)  BEPY PG % 7 2
fiL(S16 ~ S17) F1 28 Jp 1. 55 550G /R 7™ 3 it (S18 ~
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10 ~25 min,30%A—35%A ;25 ~30 min,35% A—40%
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1. 5-%3-6,7,3" 4" — PUHHHILHEHI (5 - hydroxy —6,7,3” ,4” — tetramethoxyflavone )

4. 11751 (kaempferol) 5. ¥R 4245 % (jaceosidin)
1 BEXMRB&(A)FEHH#5(B) K HPLC Eif
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ROt 4 50) 29 0.2 ¢, BT RIEHIL D K%
A T70% £, 10 mL, FRE, #75 (140 W,42 Hz) #2511
60 min, FRRFRE, L 70% 5 K 42 U #b A2 s 2k (1)
PR B B RO N, 10 000 ¢+ min ™ ELGS min,
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2. FEF & (apigenin) 3. 1 4 {i & (hispidulin)

6. S22 B &K (eupatilin) -+ 7. &30 F 75 & (casticin)

Fig.1 HPLC chromatograms of mixed reference substances ( A) and Artemisiae Argyi Folium sample (B)
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Tab.1 The regression equations, linear ranges, LODs and LOQs
%ix VP EVE LOD/ LOQ/
( component) ( regression equation) ' (linear range)/ng ng ng
5-FH-6,7,3 47 — PUH S EER Y =2056.9X -4.389 9 0.999 6 10.0 ~200. 0 0.05 0.18
(5 = hydroxy -6,7,3” ,4’ — tetramethoxyflavone )
JE3E & (apigenin) Y=1656.4X -0.691 2 0.999 5 1.0~20.0 0.28 0.91
14 HT 2 (hispidulin) Y=10929.9X -0.464 8 0.999 6 2.0~40.0 0.16 0.54
1L 25} ( kaempferol ) Y=2141.4X-1.4803 0.999 4 2.5~50.0 0.28 0.92
KRR 43 % (jaceosidin) Y=1901.3X +2.890 9 0.999 7 10.0 ~200.0 0.16 0.54
S 22 ¥ %K (eupatilin) Y=1704.8X-3.984 9 0.999 9 25.0 ~500.0 0.23 0.75
507 ¥ 2 ( casticin) Y=1857.2X-4.9354 0.999 6 5.0~100.0 0.25 0. 84
R2 6ANEMENS SREFZHERNENRERF
Tab.2 Relative correction factors of 6 flavonoids components to eupatilin
EREIRR FHXF A% 1E [ (relative correction factor)
(iinjection 5-FH-6,7,37 47 - PUH S IE TR R SRS TS WREHZR  ERTFER
volume)/pL (5 —hydroxy =6,7,3” ,4” - tetramethoxyflavone) ~ (apigenin)  (hispidulin)  (kaempferol)  (jaceosidin) ( casticin)
2 1.388 0.942 0.99% 0.937 0. 950 1.290
4 1.394 0.954 1. 001 0.982 0. 960 1.284
6 1.385 0. 946 1. 006 0.951 0. 960 1.296
8 1. 388 0. 988 1.010 0. 952 0. 968 1. 295
10 1.389 0.962 0.982 0. 945 0.954 1.298
12 1.373 0. 953 1. 023 0. 944 0. 960 1.310
- 141H ( mean ) 1.386 0.958 1. 003 0.952 0.959 1.296
RSD/% 0.51 1.7 1.4 1.6 0. 64 0.67

2.3.4 REHERE B2 2. 170N IR A N B AE
L FE IR 2. 17 T a3 A R i S HERE 6 IRIEAT Ay
BT, 0% 45 (i I e 1 XL, 118 RSD, 5 - 3% -6,
7,374 - USSR TR SRR LA
M FEREA R LR SR T REEmA
RSD(n =6) 435} 0.58% .0.64% .1.0% .0.74% .
0.66% 1. 1% Fl1 0. 77% , 45 B F AL 28 Wi &% E
RAf,

2.3.5 FstEiee R EARE S1 RER AR (1 4
) HEU2. 2. 27 WU Ty il A A I R, 4 T
Bl J5 A0 0.2 4 .8 .12 24 h 52, 1731 F {43k 5k i2F
FFUERET T i SR R AL, 5 - #3E -6,7,37 ,47 -
DU ST TR R R ERTR RS BRREA
B ORFELAEHE S TR FEREAY RSD(n =6) 4y
Wk 0.27% . 0.42% , 0.33% . 0.46% . 0.25% .
0.30% F1 0. 41% , 25 e F& Wi 5 I W 7224 hiN R
EME AT

2.3.6 HEMIAE KHHRICS] HGMARGE 4 5
T 6 oy, #i 2. 2. 27 WUT 5 i il 5 Atk i v R, e R
“2 17T GRS A IR T e SRR, 5 -
e -6,7,37 47 - DU SEIEEER R SRR
INZASHY BRI RIF LR B TR TFY
S (n =6) 43534 0.233 3 .0.092 1.,0.043 0.0. 087 6,
0.2456.0.764 2 .0.059 4 mg - ¢~ ,RSD 4334 1. 1% .
1.3% 1.4% 1.2% 0.98% 1. 1% F1 1. 2% , FB% )
R E R MR AT,
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®3 MEFEEKERARLER(n=9)

Tab.3 Results of recovery test

W FEfhi Ji A b3 HES REsjilles RSD/
( component) (sample weight)/ (original amount)/  (added)/ (measured)/  (recovery)/ (average recovery)/ %
g mg mg mg %o %o
5 -6,7,3" 47 — DU LT 0.103 3 0.051 4 0.041 0 0.092 2 9.6 100. 1 1.0
(5 —hydroxy =6,7,3" 4’ — tetramet 0.101 0 0.0520 0.041 0 0.092 3 98.4
hoxyflavone ) 0.100 2 0.0518 0.041 0 0.092 6 9.6
0.102 5 0.0512 0.051 2 0.102 7 100.6
0.100 6 0.051 4 0.0512 0.103 2 101.2
0.102 6 0.0510 0.051 2 0.1025 100.6
0.103 0 0.051 4 0.061 4 0.112 4 9.3
0.1009 0.050 9 0.061 4 0.1125 100.3
0.102 1 0.050 6 0.061 4 0.1130 101.6
JT2 2 (apigenin) 0.103 3 0.0059 0.004 8 0.010 7 100.0 9.6 1.5
0.101 0 0.006 3 0.004 8 0.0110 97.9
0.100 2 0.006 1 0.004 8 0.010 8 97.9
0.1025 0.005 8 0.006 0 0.0117 98.3
0.100 6 0.006 2 0.006 0 0.0123 101.7
0.102 6 0.006 4 0.006 0 0.0123 98.3
0.103 0 0.006 1 0.007 2 0.013 3 100. 6
0.100 9 0.005 8 0.007 2 0.013 1 101. 4
0.102 1 0.005 8 0.007 2 0.013 0 100.0
1 ZERTZ (hispidulin) 0.103 3 0.011 0 0.009 1 0.020 0 98.9 100.2 1.1
0.101 0 0.011 3 0.009 1 0.020 3 9.9
0.100 2 0.0113 0.009 1 0.020 4 100.0
0.102 5 0.011 0 0.011 4 0.022 6 101. 8
0.100 6 0.0115 0.011 4 0.023 0 100.9
0.102 6 0.011 8 0.011 4 0.023 1 9.1
0.103 0 0.0115 0.013 7 0.0253 100.7
0.100 9 0.011 6 0.013 7 0.025 3 100.0
0.102 1 0.0113 0.013 7 0.0252 101.5
11579 ( kaempferol ) 0.103 3 0.009 3 0.007 5 0.016 8 99.7 9.8 0.85
0.101 0 0.009 3 0.007 5 0.016 8 9.7
0.100 2 0.009 4 0.007 5 0.016 8 98.4
0.102 5 0.009 4 0.009 4 0.018 9 101. 1
0.100 6 0.009 4 0.009 4 0.018 8 100.0
0.102 6 0.009 4 0.009 4 0.018 8 100.0
0.103 0 0.009 5 0.0113 0.020 7 9.3
0.100 9 0.009 6 0.0113 0.020 8 9.3
0.102 1 0.009 5 0.0113 0.020 9 101. 1
¥4 %245 (jaceosidin) 0.103 3 0.086 1 0.069 1 0.154 8 9.4 9.9 0.51
0.101 0 0.086 8 0.069 1 0.1552 9.0
0.100 2 0.085 8 0.069 1 0.1550 100. 1
0.102 5 0.086 6 0.086 4 0.173 3 100.3
0.100 6 0.085 8 0.086 4 0.172 6 100. 5

HWEHR L



JPA

W S M F B ChinJ Pharm Anal 2024, 44(5) . 811 -
F3(4)
e R S A W faliicR AR
(component) (sample weight)/ (original amount)/ (added)/ (measured )/ (recovery)/  (average xecovery)/
g mg mg mg % %

0.102 6 0.086 0 0.086 4 0.172 2 99.8
0.103 0 0.086 0 0.103 7 0.189 9 100. 2
0.100 9 0.086 3 0.103 7 0.190 4 100. 4
0.102 1 0.0859 0.103 7 0.189 3 99.7

S5 22 (eupatilin) 0.103 3 0.084 7 0.068 1 0.1532 100. 6 9.5 2.0
0.101 0 0.084 0 0.068 1 0.1523 100. 2
0.100 2 0.085 3 0.068 1 0.1533 9.8
0.102 5 0.084 3 0.085 2 0.169 1 9.6
0.100 6 0.084 1 0.085 2 0.168 8 9.4
0.102 6 0.085 1 0.0852 0.171 0 100.9
0.103 0 0.083 6 0.102 2 0.180 0 9.3
0.100 9 0.084 1 0.102 2 0.187 1 100.7
0.102 1 0.0850 0.102 2 0.187 4 100.2

T & (casticin) 0.103 3 0.009 6 0.007 9 0.017 5 100.0 100. 1 1.4
0.101 0 0.009 7 0.007 9 0.017 5 98.5
0.100 2 0.009 5 0.007 9 0.017 3 98.7
0.102 5 0.009 5 0.009 9 0.019 3 99.0
0.100 6 0.009 7 0.009 9 0.0195 9.0
0.102 6 0.009 5 0.009 9 0.019 6 102.0
0.103 0 0.010 1 0.0119 0.022 2 101.7
0.100 9 0.009 5 0.0119 0.021 6 101.9
0.102 1 0.009 8 0.0119 0.021 7 100. 0

2.4 KIEHFEEEESE

2.4.1 AFEUESFUR R @SS ZRE {5505
52 B ISR AR 635X Agilent 1260 | Ulimate 3000
12 Fh oA Agilent ZORBAX SB - C 4 (150 mm x 4. 6

mm,5 pm) . Thermo Scientific™ Hypersil GOLD C,,
(50 mm x2. 1 mm, 1.9 pm) , 2% 5 B J3 B RH A% G
A4 R I3 4 R, AHRAOE R - 7EA ) 1) 6,3
R T IC R M, B B i

R4 RARENFNEEENILA 7 D EEER S IHETRIERF

Tab. 4 The relative correction factors of seven flavanoids in Artemisiae Argyi Folium by different instruments

and chromatographic columns

FHXTAE IE K F (relative correction factor)

N B
(mﬁiim <§$1> S_RE-6730 AT - WHUENEN SRR BENE ER  RREHR
(5 —hydroxy -6,7,3" ,4” — tetramethoxyflavone) ~ (apigenin)  (hispidulin)  (kaempferol)  (jaceosidin)
Agilent 1260 Agilent ZORBAX SB - Cg 1.375 0.987 0.931 0.984 0.980
Thermo Scientific ™ C,q 1.387 0.993 0. 944 0.952 0. 966
Ulimate 3000 Agilent ZORBAX SB - Cyg 1.3% 1.024 0.956 0.966 0.944
Thermo Scientific ™ Cg 1.388 0.982 0.974 0.947 0.951
S (mean) 0.997 0.951 0.962 0. 960 1.269
RSD/% 1.6 1.6 1.4 1.4 1.1
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2.4.2  A[FEEEATAHXALE R R Agi-
lent 1260 SR AH 3% 4% , Agilent ZORBAX SB - C
(150 mm x4.6 mm,5 wm) @35, Z LK 0.8
1.0.1.2 mL - min ™" B E A XA 1 R, 45 SR N
0.8 mL « min'[} 5 - }{IL -6,7,37 47 - PUFH I
W TR R ERR LS BRI R 2
TR AN AL TE B 43 51 4 1.372.,0.977,0. 948 |
0.974 .0.962 1.273; %i# K 1.0 mL + min ™' B} |34
B3 B AH R A TE B F- 43 o 1.382.,0. 966 ,0. 931
0.958 .0.944 1.254, %i#i K 1.2 mL + min~' B} |34
B3 B AH R A TE B F- 43 ) o 1..380,1..001,0. 970,
0.968.0.971.1.280, 3 Fpyik K45 Lk st o AT
KIE R F 1 RSD (n =3) 43514 0.86% .0.94%
1.0% .0.77% 1.2% F1 1. 2% , Vi B A X% 1F 78
ANlElE ™ BA RS .

2.4.3  A[AAEIRXSAE RS R B R Agi-
lent 1260 =30 AH €8 151X, Agilent ZORBAX SB - C,
(150 mm x 4.6 mm,5 pm) G354, Z AR N 25,
30 .35 CHf AR IE R, 45 SRAE IR o 25 CI S -
FHL-6,7,3 47 — DU SAIETEIN PR R R AT

R ZE Wy AR R A AR TR AR R R A
T30 h 1,383 .0. 984 .0. 932 .0. 964 .0. 957 . 1. 252,
FEI A 30 °C B b3 B 23 59 AH X AL TE LT 23 00
1.342.0.970,0.970,0.982,0.973, 1. 240, # 5 K
35 CHf b3k o 09 A X B E R 43 ] D 1347
0. 956 .0. 940.0. 968 .0. 960 .1. 260, 3 FhfEiz T RE
AOAH XA IE B T /9 RSD (no=3) 2353 g 0. 94% |
1.3% \1.2% \1.2% 0. 95% 1 1. 0% , 13t B A %A% 1F
A EA AR T JA B Ry v
2.5 QAMS ¥ PRI A 20 € 335 06 1) 1 7

QAMS JE Al 8 4 €8, 3 e W] LA FH A X O B 1 7
Ry, =ty / trgey VAL A (03505 118 25 S I ISR U Ok TE A
HuSE A o AHIEFEH ST AR B B 1] 26 A [] 0 33 A
FATR] it S BRI 25 R R 5. BT
Agilent 1260 55 %% & AH 6 ii% {X, Agilent ZORBAX
SB - C ¢ (150 mm x4. 6 mm, 5 Mm)@}%ﬁ‘fﬁf{ﬁﬁ%ﬂ
S 25.30.35 C, L MA®E A~ 0.8,1.0,1.2 mL -
min =" [ PR AR AR B R 45 R R A5 A I AR
O B I 1) TG B . 22 S A8 Ak, DU RT3 P R S O B8 (ELAE
A B BR L3 € 35 W 1) GE LFR A

RS RARENFMNEEAENIH A7 A EEH 2R 5B HE TR B B E

Tab.5 The relative retention time of seven flavanoids in Artemisiae Argyi Folium by different instruments and

chromatographic column

FARHR: B2 st [a] (relative relention time)

& A - o e s -
. 5-FH-6,7,3" 47 — RS HER TR 1z PRRZEHR
(instrument ) (column)
(5 = hydroxy -6,7,3” ,4” —tetramethoxyflavone)  (apigenin)  (hispidulin)  (kaempferol ) (jaceosidin)
Agilent 1260 Agilent ZORBAX SB - Cyg 0. 842 0.923 1.028 1. 102 1.212
Thermo Scientific ™ C,q 0. 833 0.914 1.034 1.123 1.243
Ulimate 3000 Agilent ZORBAX SB - Cyq 0.842 0.935 1.045 1122 1.233
Thermo Scientific ™ Cg 0.853 0.927 1.068 1.136 1.217
SF-45 (mean) 0.925 .04 1121 1.226 L7711
RSD/% 0.76 L5 1.2 1.2 0.94

2.6 FEaRNE
BT A= s i 20 L3S0 # IR 2. 2. 27 IR JF
T i VR, TE 2. 1 I A R HERE 4y
BT, 8 FHAEEST (9 QAMS JE I8 3L 7 A B 28 B
IR AR LA 6
2.7 QAMS IE S HMRIEINE SR
AR VA, O R 2. 17 g S R R
KSRk (ESM) TR 3CM o 7 A 35 i 28 080 1)

HWEHR L

E, IR E TSR S QAMS Y TR 4
AT R, Bk QAMS 35 AT I e 3 7 A
oAy R ME A, SR LR 6. HEOR K
B2 Bl 07 i 0 2 B 45 R 0 2 3% 22 5%, R W QAMS
LD E SR T A TR 28 R 1 i B AT
Yo [RIE XS 2 b 5 vk A 2 0 5 4 2R HEAT ¢ - K
K, AR IO EMEZE R (P >0.05) , R QAMS 3%
HERG I 4T
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3.1 HREUT MR

A FEAR I B W 2 Ak A W 0V i L 53 0l R
PRICA (L ) (BRHUA RV EE (50% \70% |
80% .100% ) FREH& H (1:10 1:25 .1:50) S 30 7
ANFFIN B o3 B 5 5 DU AT 25 5% [ I PR 7S 4 B
PR A, D e PR A 4R 0L . i 4l
SR, B A IR 2. 2. 27 TR 7 i A R
B
3.2 KA e

R 1850 3t B AH H A 58 SR A3 51 ok A
R K o S286 R ] Agilent 1260 G1314F VWD #
Mg 2 H % 28 TAE 280,326 350,360 nm 546 I 5
RT3 7 AR 0 A3 € A 1 ) 0 RN 43 B
B, SR AL 350 nm B, €63 s i) 1 AR A, 40
BIREGT B HE 350 nm AR AL QAMS 5 i) A6
Pt
3.3 AW

TESCHEZM B 7 AR R o, T e =
WERMRRE, AT ERRE, 5 T st
A2 G LR E NS
3.4 FRDN B ST (AT A 1) 1 o

TEB A 5 o I B A €8 335 0, 2 QAMSS 74 1 )
of B EE A o ASBIEFE LARE XS R BR (B 45 & 15 DU s 43 1
SNBSS TE Ry A, B e 3 v v R 2 ) (3
W PR 5 V7
3.5 RS ENES

AMFFEXT T A7 1 20 b3 SEAEN E  H M)
“2.2. 27 TUT B 5 v A B R, 7 2. 17 Y
G BEATFE a2 B a2, T 8 S Y QAMS
PATES T T A B E r  E, 20 IR S
-FI-6,7,37 47 - PR AL PR R A E
MR UIEBD BFREHR REZEHR 2018
B 5 g g5 R 4 0.031 4 ~0.623 5,
0.000 9 ~0.092 6.0.020 6 ~0.170 7.0.011 0 ~
0.184 7.0.011 7 ~0.864 0.0.253 2 ~2.555 0,
0.0156~0.250 7 mg - g~ ' o 7 NEHIZ R & &
ZF140.360 0 ~5.014 2 mg - g_lo wdb s &
P2 BH ™ 1 SE e 7 AN BRI IS B0 1 B B R O
WA 1.526 ~4.252 mg - ¢! 2.309 ~3.175 mg -
g HE T AT R AR B 7 — AR R UL 2
MR AR
PwiHE i

3.6 /NG

ARG QAMS & [F] I s 3Lt v 7 A4S B
Koy, T % 5 R WIZ O IR HER AT AT o AR X AL
TEHEFHE R HAEA RS AN R @R A A R
AR A S50 2 B R 3dE M, PRt i
PR PR B AR D b 180 €0 15 06 1) 5 LA bR o 7
A7 20 HE 24 B4 R0 5 2 R 5 bR 23 B (e
TCHT 0 22 S5, B0 W1 7 A (5] B 43 2Z2 8] 1) AH G A G
Wy BAB R T, AT QAMS HoR S
PR TRT 0 S ep ) 22 A8 BR a3, D S0 Y Jo
FERIRAL T ORR A R AR PR
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