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Identification and Content Determination of Apigenin 6,8 — di — C — 8 — D — Glucoside in

Artemisia Capillaris
HUANG Zhiyong' ,ZHOU Rongrong® ,WANG Luyao®,DOU Zhihua'*"
(1. Nantong University . Nantong . Jiangsu. China  226019; 2. Affiliated Nantong Hospital 3 of Nantong University .Nantong. Jiangsu,China 226006
3. Nanjing University of Chinese Medicine ,Nanjing , Jiangsu,China  210023)
Abstract: Objective
and to establish the high — performance liquid chromatography (HPLC) method for the determination of its content. Methods High

To identify the apigenin 6,8 —di = C = - D - glucoside in Artemisia capillaris produced in Chinese mainland,

— performance liquid chromatography — diode array detector (HPLC — DAD) method was used for identification. The chromatographic
column was Symmetry C,q column (250 mm X 4.6 mm,5 pm),the mobile phase was acetonitrile — 0. 1% phosphoric acid aqueous
solution (gradient elution) ,the flow rate was 1.0 mL/ min,the column temperature was 30 °C,and the detection wavelength was in
the range of 200 — 400 nm. The ultra — fast liquid chromatography — triple quadrupole — time of flight — tandem mass spectrometry
(UFLC - Triple - Q — TOF — MS/ MS) method was used for identification, the data were collected in the negative ion mode of
electrospray ionization, and the total ion chromatogram was recorded by the PeakView 1.6 software. The retention time and the UV
absorption spectrum of the chromatographic peaks in the chromatogram of the reference solution and the test solution, and the
primary and secondary mass spectrometry data of the molecular ion peak with the same retention time in the total ion
chromatogram were compared and analyzed to identify apigenin 6,8 —di — C = B = D - glucoside in Artemisia capillaris. At the same
time, the content of apigenin 6,8 —di — C -8~ D - glucoside in 35 batches of Artemisia capillaris samples was determined by HPLC
at the wavelength of 270 nm. Results The UV absorption spectrums of the chromatographic peaks with the same retention time in
the chromatograms of the reference solution and the test solution were similar, and the primary and secondary mass spectrometry
data of the molecular ion peaks with the same retention time in the total ion chromatogram were similar. The linear range of
apigenin 6,8 — di — C — 8 - D — glucoside was 0.082 3 — 16.640 pg/mL (r=0.999 9,n=6). The limit of quantitation (LOQ) and
the limit of detection (LOD) were 36.67 ng/ mL and 20 ng/ mL respectively. The RSDs of intra — day precision, inter — day
precision, stability and repeatability tests were lower than 4.10% (n = 6). The average recovery of apigenin 6,8 —di-C-8-D -
glucoside was 96.37% with the RSD of 1.40% (n =6). The content of apigenin 6,8 — di — C =8 — D — glucoside in 35 batches of
Artemisia capillaris samples was in the range of 0.037 - 0.339 mg/ g,of which the average content of this ingredient in Artemisia
capillaris produced in Henan was the highest (0. 144 mg/g). Conclusion A flavone di - C - glycoside named apigenin 6,8 —di — C -
B = D — glucoside in Artemisia capillaris produced in Chinese mainland was identified. The established method is simple and
repeatable, which can be used for the content determination of apigenin 6,8 —di = C =B - D — glucoside in Artemisia capillaris.

Key words: Artemisia capillaris; high — performance liquid chromatography — diode array detector;ultra — fast liquid chromatography —
triple quadrupole — time of flight — tandem mass spectrometry;flavone C — glycoside;apigenin 6,8 — di — C = 8 — D — glucoside ; content

determination
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et Kit. 5 15 /x5 Artemisia capillaris Thunb. )11 M I 8- . —C-B-D - #&EPH (B A6 R 5 X
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Waters Alliance %l =5 % 7% AH €4 31 2 45 (36 [E Waters
o)) B e2695 B 53 25 HLIT 2998 A PAD K I g Fl
Empower 3 03 T AF 3 ; UFLC - Triple — Q — TOF / MS
Z 4%, 4% Shimadzu Prominence % UFLC Y& AH {4 154
(HABHEAT) , B4 SIL - 20AC XR Y [ ShgEkE 8% |
LC - 20AD XR FIZE  SPD — M20A % — B 45 [ 5 £ I
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LA BRZS T ) 5 34 Jik v W i A o (L NAS [) K v 78 o
BEBE, dii 1 — 34) , 28 R 38 T £ i 24 i W B A e v 38
JBZR FAE 25 A e, BE 34 R 2 BHE P 14 R T Arte-
misia capillaries Thunb. , [E 22 24 i bR 9 i B B8 (H
BB 5 20 S ARG R 9 B L S 35) , BE b SR vEY) AR

SN/ IS
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2.1 BREHE
WF%%6,8- — - C-B-D - HAME1r8. 32 mg,
FEPGE , B 50 mLER AR, I 50% W B 25, 4
A7, BIAS X BE b U745 R o B 3 X R D 4 3, 43 T
50% WA R Ll TR K 6,8 - - C-B-D - Hi
PR R JE N 16. 640, 8. 230,3. 292, 1. 646,0. 823,
0.3292,0. 164 6,0. 082 3 pg / mL 1Y 5 %F BE S AT
PERE SR R Ry R, i 4 5 0, UMY K 0. 2 ¢, R %
FRAE , B 50 mLAF A S, in 50% W EE 49 mL, &8 H5
(T3 K 200 W, 513 K 53 kHz) 4 FH 30 min, ¥4, 0
50% WIS 5E 25, 4559, 0. 22 o W0FL 8 I ok o, B 0k
W -2 AR VA
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(0~35 min I 5%A ~ 10%A, 35~ 65 min B 10%A ~
25%A, 65~ 67 min B 25%A ~90%A, 60 ~80 min i}
90%A) ; T : 1.0 mL/ min; £E ¥ : 30 °C; ¥ 90 )k K .
200 ~ 400 nm,
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Tab.1 Information of Artemisia capillaris samples and reference material

5 5 JE R A I 5 5 =R A I

1 160104005 T M TR Z P4k B A RS 19 180302 LG R T P Ak R R TR 8]

2 160104010 TR MR Z P4 A FRAE) 20 151110 A il AP AR A TR 3]
3160122010 T HM TR IZ P HAR B ARG 21 17110102 T FRON ER AR 2 A A TR )

4 2016030202 T FHIRA P AR A A 22 171208 g gl AP 254 AR F)

5 160309010 T FHM TR b ALK A RN 23 180109 g gl A 254 R AR F)

6 170902010 T FHM TR b B A A RS 24 180306 TR L R AR AR A

7 2017091402 Tk HIRTA P AR A TR 25 180308 P il AP AR A TR 8]

8 180205 IO TR E AR R AR 26 1601118 LR R AR P 2hAk R A RN E)

9 180205010 TR M TR R P AR A RN 27 170501 LR s B AR Ak R A TR A
10 180205015 T M TRE P HLA A RAE] 28 180418 -1 LA BT AR E 256 s A R 5]

11 15070901 WLy EN TR A T A R 8] 29 170921 BT ATARE P Ak i R PR E)
12 15113001 L Z M FRRIGA T A RS 30 171125 Bl bR AR AR F)

13 17051814  Lid9 ik ihde s 2h Ak i A PR 3] 31 20171201 b AT A YUk 2 Ak A PR 8]

14 2017080421 L7 Zfk A& W 2h 4k 7 A PR3] 32 21118001 A Az 2 A TR 5

15 170901 WL BN T HEAR LSRR ARASE | 33 170401 B R ROP AR AR E]

16 171010 LI A B A A TR ) 34 YP20140601 H @B T HRA 5 G

17 171201 MRS SRR N O] 35 121555-201101 R# FEAESHBRETHARLR

18 1712176 WL B R 2 A A PR E)
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A. Reference solution B. Test solution

Fig.1 HPLC chromatograms and UV absorption spectrum of chromatographic peaks with the same retention time
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U ) 58 AN RO 3 R, IR R AT B A SR 3 B, A
VES VR FRITXGT R 0 T VR 0 5 P ok ) £ A s [ i g 1 5%
A P AR — S PR LA 1
2.3 UFLC - Triple - Q - TOF - MS / MS %3l
2.3.1 @%ﬁéfgﬁ;(lo—m

WA : L - 0. 1% F R 7K T, Ao B e B 72
FMHA AR 2.2 1T,
2.3.2 Jik & pplo-n2l

215 : DuoSpray ; HL 2§ 72X : FLMES5 HL 23 (ESD) 5 45
DA T8 5 B TR IR B - 550 °C 5 B TR M S H Je
- 4500 V; 4L (Gas 1) : 60 psi; M (Gas 2) -
60 psi; < A X (CUR) : 35 psio & il TOFMS - IDA -
10MS / MS {5 2R & I LR BT 1A B, — P i 7%
HL . (DP) : — 80 V; filif# AE & (CE) : — 10 eV; TOF — MS
FIFEF ] : 250 ms; BE 2 FFAHE L - 105 ~ 1 5005 — 9%
JE 3% B T S T L2 50 ~ 1500 Rl i fE 5 (CE)
- 35 eV;hifEREEY B (CES):15eV,
2.3.3 H&EEXERINES T

HURE i (5 22) 3 it , AR Tl A A3l 7 T, TR
10 L, JFHC2. 130T BTt W B 8. 230 pg / mL A X AR
AR S WL, A% 2. 3. LI T G AR 2. 3. 2 50 R T
S HERENN E |, SR Peak View 1. 6 5033 23 B 404 42 B
SV TR AR AR i R X R L I T R [ R
BA S [B] 719 43 5 T A ME 4 25 1 LM - H {5 B
75 B — 5T T A 1 AE D6 43 T A K O AR
st FIOGT R M 2 F 88 7 AR ) R S R R B TS
B2 BE AL R SR RS R RS U 1 POk [ R B
(] {4 4~ 125 e ) — R B P A Sy S LM - H -
I35 R B ar e (m 1 2)593. 153 5 Mim / 2 593. 151 2, %4

B A F RN CHy 0, [M - H]-FRIB (H K
593. 151 2, % 5 BB A 12 22 500l o 3.9 x 10~ Fll
0.0 x 1070, B2 Hh A0 A3 ot Y5 00 FIO6T BB s VR
TB 0 EE RIS AT SR E S0
593.155 3,503. 120 9,473. 110 1,383. 078 4,353. 067 4
M 593.148 4, 503.116 3, 473.105 9, 383.074 7,
353.064 9([& 2) , #4108 R WA 2 frR &K 6,
8- — - C-B-D - HHEM MFERE R BT, 2w

BBESECHR10 - 12 ],

W

i
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A. Reference solution B. Test solution

Fig.2 Secondary mass spectrum of [M —H]- ion at the m/z of 593
2.4 HPLC :MESE
2.4.1 BELNF

KP4 270 mn; HoAx[A] 2. 2. 1 300 ARG 85 2%
PR B E L 1,
2.4.2 FHE¥FE

LM R EE 2. 1T 250 IR AATRAS 10 pl,
Fi 2. 4. 1 TR a3 5508 A Sh kAR, DA i AR (Y)
Xif v B (X, g / mL) AT ] 5 A B A5 15 05 72
Y=2025772X-1035(r=0.9999,n=8) 45 HEH,
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FERE6,8- - C-B-D- HEWHFEWKELE
0.082 3 ~16. 640 wg/ mL i [l P 5 06 i FL 4R M ¢ R
SR/

S PR RGO FR A A o B 2. 1 TT R R R
0. 082 3 pg / mL A XT 5L, FH 50% B BEZ A0 7 B
G324 1T A3 S F F BhHERE 10 wLIE , 4300
PIEMELE (S / N) g 10: 1 F13: 1 I A9 o vk A i 1
R ARSI B 5 543991 4 36. 67 ng / mL 120 ng / mL.

ARG 25 5 A H TR0 2 B 00 R 2 il 2. 1 R
RN 1. 646 wg / mL X AR SRS £, 1 d INFER
2.4, 150 F s 5 25 6 I A shdEFE 10 pLilE H 4
K% ICRIERE6,8- — - C—-B-D - BE By
g T FR AR, 45 A RSD M 1.30% (n = 6) 5 423 d
PR R 2 IR E AR 2 H RDRS 25, 45 3 RSD R 1. 71%
(n=6) A5 R ALERG % R AT

e MR8  BORE A (Za 5 22) 3 it , Ak il 45 1K
A VAR, B 10 pL, 205 T4 )5 0,6, 12, 18,24, 36 hf
$22. 4. 10 F A3 SRR 2 L D SR T3R5 6,8 - — -
C — B — D — 7 %W 10 0 1 FRURR (B . 25 R 19 RSD R
3. 46%(n = 6) , FE WA S A O E 36 h AR M R4

TR  BURE S (G5 22) KIS ATl 4% 6 1y
BER S, 20 BHE 2. 4. 1 300 R (A3 SRR S 3
BoIMEMTFRE6,8- — ~C-B-D - HAMS
i MORSD. 45 R 5 i 4 4 b 0,067, 0.068, 0. 063,
0.069,0.063,0. 066 mg / g, RSD } 4.09%(n = 6) , 7]
Ik EE R

TR A« IR (G5 22) 6 403, B340 0. 1 ¢, K
WPRE , B 50 mLAR I, 23 A I BT vk
A 16. 640 g / mL 14Xt BE G 380 L, A7 il A5 A
AT, FE 2. 4. IR AR SRR TR SRR 6,
8 — = - C— B — D — % B 1 19 AR 1o i 32 45 1
W2,

2 MEEKIRIEER (n=6)

Tab.2 Results of the recovery test (n =6)

BHhE(pg) MAE(ng) NEZ(pg) BHEG) X(%)  RSD(%)
6. 634 6.255 12.659 96.32
6. 646 6.255 12.615 95.43
6.626 6.255 12. 605 95.59
96.37  1.40
6.658 6.255 12.853 99, 04
6.620 6.255 12.628 96. 05
6.755 6.255 12.748 95.81

2.4.3 BHEAEENE
Bt A (21 - 35), 20 4% 2. 4. 1 T F
T2 H S HERE 30 pLIE IR FE R 6,8- - C -

76

B — D — N B AR LR 3 H T P M TR (G
1-10) 075 (G5 11 - 19) TR (45 20 - 25) (LA
(%5 26 - 28) BEVE (455 29 - 30) JdL (45 31 - 32)
FIRES TR TR 6,8 — . - C - B - D - BT E &
H41120. 085,0. 109,0. 144,0. 084,0. 092,0. 074 mg/ g,
FEH B (G 33) AL (45 34) BORE S TR A 5 43
o 0. 082 mg / g F10. 106 mg / g, F=HIANTE (45 35) B
fn RN 0. 046 mg / g0

=3 HEEREXZ6,8---C-B-D-EEHEESEN

ELER(mg/g)
Tab.3 Results of content determination of apigenin 6,8 —di—- C —

B — D - glucoside in Artemisia capillaris (mg/ g)

%% 5% %% 5% %% %
1 0. 056 13 0. 056 25 0.193
2 0. 068 14 0. 106 26 0.037
3 0. 065 15 0.070 27 0. 066
4 0. 106 16 0. 104 28 0. 148
5 0.075 17 0. 096 29 0.115
6 0. 081 18 0.092 30 0. 069
7 0. 156 19 0.210 31 0. 041
8 0. 083 20 0. 083 32 0. 108
9 0.078 21 0.117 33 0. 082
10 0. 085 22 0. 066 34 0. 106
11 0.107 23 0. 063 35 0. 046
12 0. 136 24 0.339

3 iTig

3.1 HEfHREEXZ6,8-_-C-B-D-EEE

HHHE

WY —REEWN P A , BA) 2
(A 6 M, TSR EE IR H LABEH I A A U3 4 LA
Ui B 1 T A AR AR H T S 8 2, B
ST 43Sy B R A R R g O Rl - R
LT R PEERE DL C — C B R A S AR L
W — 2B W, FE 28 53 by BN Bt T RO itk 1 2
il 2 Flt , tWAFAE O — i3 - C — BEIELBEHR K O - Lk -
C — MR LS AR BB B 2 —Fh L
P 4 B 5 T A I A A B RS e

2008 4, HAN 2520 | LC - DAD - ESI - MS" %
A, MRS B Y H 5 Artemisia annua L. VIR
AN FRE 6,8 - - C-B-D - HAHHIEN
I 8 AT BB H N> . ABATE 221 R ] UHPLC - Q -
TOF - MSF AT E 1 2 BEHE U s 24504 e 48
K3 6,8— . —C—B— D — HE B 1E N & Rk A%
73020124, GU 22 R I LC / QTOF - MS / MS ¥: M %
BHE B ALY — 38 Artemisia rupestris L. WPRGIN 2] 44~ ¥5
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