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. FREBEREL 7T-HEAHIREER A S FIEEERs & &, Fe  RA HPLC- AR FEFIKHNES (HPLC-DAD )
1k, %M Agilent Eclipse Plus C g (3.0 mmX 100 mm, 3.5 um) ; Wshitl A 5 0.1% B EIKEEWR, st B A4k
N, VEBUBERE N 0~6 min 20% B+ 6~10 min 20%~35% B. 10~50 min 35% B; %4 0.4 mL/min; “P-H A]i%
B R 10 min; SREERTIZH 50 min; #HH 25 'C; DAD #rlliid ly 290 nm; #EFERN S pl. 4% RO
FRGEER AL RER. FREGERK T-HEENRTGER A TERFM N B RAF, 53I7E 4.680~468.0, 2.016~201.6.
3.784~378.4, 5.520~552.0. 0.974~97.40 pg/mL K EEJEHEI N LG R Ray, HIDHIS R . et . R rEAER
BIR4f. #4+#% HPLC-DAD iLfEM: . mEML:, nTHFERGERETRBFOREN . JRER A, RER. R
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High-performance liquid chromatography-diode array detector in determination of five flavonoids in Stellera
chamaejasme L.
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[Abstract] Objective To develop a high-performance liquid chromatography (HPLC) method for simultaneous
determination of five flavonoids (chamaechromone, neochamaejasmin A, chamaejasmine, isochamaejasmin and
7-methoxylneochaejasmin A) in the extraction of Stellera chamaejasme L.. Methods An HPLC-diode array detector (DAD) method
was established. The HPLC-DAD condition was as follows: chromatographic column was Agilent Eclipse Plus C;g (3.0 mm X 100
mm, 3.5 pm); mobile phase A was 0.1% formic acid-water solution; mobile phase B was acetonitrile; gradient of acetonitrile was
20% (0-6 min), 20%-35% (6-10 min) and 35% (10-50 min); flow rate was 0.4 mL/min; equilibration time was 10 min; acquisition
time was 50 min; column temperature was 25 C; DAD detection wavelength was 290 nm; and sample injection volume was
5 pL. Results Chamaechromone, neochamaejasmin A, chamaejasmine, isochamaejasmin and 7-methoxylneochaejasmin A
were successfully separated using this method, with good linear relationship between 4.680-468.0, 2.016-201.6, 3.784-378.4,
5.520-552.0 and 0.974-97.40 pg/mL, respectively. The precision, stability, repeatability and recovery of the five flavonoids were
good with this method. Conclusion HPLC-DAD has good stability and repeatability, and can be used to determine the contents
of five flavonoids (chamaechromone, neochamaejasmin A, chamaejasmine, isochamaejasmin and 7-methoxylneochaejasmin A) in
Stellera chamaejasme L..
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P A F Y T A AR A K R ) i e o T 24
I Ak X ML P R G i S T 25 A —
WA N T A AR A W W AR A PR A
Y, X g A A R 20 e 2 5L 0 A
FHUSIY s A A B 8 28 A e R AL e 1
AN 2 —, [R5 A IR 5 B9 A 5 AL
U FERATHIRT IR T R T LR TR
R h AR B I B SRAL, JFEERIH 12 Fi k&
YUl HEO B R S ZGH  B EAAk AR A
WA RE A 2, (0 A B s i o PO e
FRAE A DLW B 00 S 22 A A i ) i
A5 R H S BORAR €3 (high-performance liquid
chromatography, HPLC ) % [w] Bl a2 B 7 R 55
REEEIAE . FrRER A, REFER. BRERM
T-HEEFEHTREE R A 5 PP RS A 0 &5 2

1 {EEFARAL
1.1 AE Agilent 1100 &% HPLC ¥ ( £

[H Agilent A® ) , AAHEHSBAHL (G1379A
L) | DUOCE (GI311A B | Ebkfe E shubkeegs
(G1367A ) | HRAE (G1316A &) | A
FEFNRGIES (diode array detector, DAD; G1315B
A1) 5 AE240 & 1/10 J7HLF R (Hit Mettler
Toledo A H] ) ; XWS0A AljEiRiEA % ( FiEFER:
FEFALES) ) 5 DFY-200 55U @ 7 GER AL (iR
TR A BRA R ) 5 SB3200-T AU 75 i Uk
i [(REfE RS (L) ARAF].

1.2 XA IR EELIM I AL BN (7
W5, #5058 20140214, 20161001 ,
20161101 ) ; RFEJFEEN . FRGR A, REGE.
SARFFEM 7-HEIHREER A fh2Ex /s (4l
J&>98.0% ) ¥ H B ARRHE A BRAE; 206
PR R kel SCoerh 7K PW AL 4liK
R4 (JIRAEYESTRHERA R A A ) &

2 HEFMER

2.1 RAMNBIEERGEE 0 BUREE G
M, HIRER A, RER. FREEM 7-HHKEL
PURTER A XTHRS 18.72, 20.16, 18.92, 22.08 X
19.48 mg, AH&EPE, MM EMBIFE4A% 10 mL
i, RBEIRE S 1.872, 2.016., 1.892,
2.208 K 1.948 mg/mL Y4555 BR ShiA T, A R ik

W R R BUREE AR . HRER AL

WHER . FRERM 7-HEEHRTER A SR
2.5, 1.0, 2.0, 2.5, 0.5 mL IEH, MPEERE
10 mL, 1ERIRAXRMIER, &H.

2.2 BRSO H S B ERE TR RE
i, JBTENLEEE, o 60 Hf. HZ 0.5 g Bk,

WwmE, & THIRRT, A 20 mL H#EE,

AP 30 min, UE, A 20 mL B EERE
W —R . HIF 2 WRBUSEIMER, RE, &
0.22 pm AHLIEMTIE, BEIEW 1 mL 7% 2 i
PO AR

2.3 &AM 35 H Agilent Eclipse Plus Cjq
(3.0 mmX100 mm, 3.5 um) ; Wt A N 0.1%
WK AW, TEhMH B Rali Z0g, Ve H
0~6 min 20% B. 6~10 min 20%~35% B. 10~
50 min 35% B; Jii# R 0.4 mL/min; A5t a]
10 min; RAERFE] K 50 min; AE#E K 25 C; DAD
KM A 290 nm; #ERER A 5 ul,

24 FiEFPHER

241 RoEAMERE BURSOIEMN ., RHEE
A, REFR., FRFZEM 7T-HEILHRER ARS
XoF RS S IRV, & 2.3 WA AR R
T, EREEANE 1 FR . SRR IR . BR
R A REGER. FREZM T-HEEFRER A
AR B B[] 4358 20.69 . 22.90, 27.58. 34.91 Al
45.79 min. 7EBE T OH TS (kISR XK

5 H A GRS, BB >1.5, gt
M4 >3 000, FRgeih MR

242 HMXRERE  HREE YN R ECH bR
ML, JFLAH B 2 o 1970 25 60 SR I ik B 43
Sk 4.680. 18.72. 46.80. 93.60. 187.2. 468.0
pg/mL; FIREER A BIVKEE /300 2.016. 8.064,

20.16. 40.32. 80.64. 201.6 pg/mL; JRFF XMk
BE4rh 3.784 . 15.136., 37.84. 75.68. 151.36,

378.4 pg/mL; SARBERMWE 5510 5.520.

22.08. 55.2. 110.4. 220.8. 552.0 ug/mL; 7-H
ARHIRER A BKESHIH 0.974, 3.896,

9.74, 19.48, 38.96, 97.40 ng/mL. #EFEH N
5 uL, & 2.3 BEGERAIE . DI EE AR
(x) . WEEBIYP TR (y) SEATLPERIT, 15
RE R BRI PETFEN y=30.741x+11.745,

r=0.999 7, VL 4.680~468.0 ng/mL; #
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WHEE A NLELTRR y=29.544x—60.83,
r=0.999 3, ZVETEHE 2.016~201.6 pg/mL; R
R RN y=45.53x—91.777, r=0.999 8,
LRVETEE 3.784~378.4 ng/mL; SIRFEEMLIEN
Tl y=27.463x—96.934, r=0.999 3, ZVEuH
5.520~552.0 pg/mL; 7-HAILHIRFE R A MLk
FFEN y=31.011x—15.399, r=0.999 9, k4L
0.974~97.40 pg/mL, %55 HIK % IR 5 7EL M
Rl PN 2 R ZRPE R AR
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E1 RBREXREA (A Kigtidm (B) BiLE
Fig1 Chromatogram of mixed control sample (A)
and test sample (B)

1: Chamaechromone; 2: Neochamaejasmin A; 3: Chamaejasmine;

4: Isochamaejasmin; 5: 7-Methoxylneochaejasmin A

243 WEEXZE BURAGXESGE (REOHR
M, HRTER A, RER. FRERM 7-HAH &L
FARFER A MHREE 50 468.0. 201.6. 378.4,

552.0, 97.40 pg/mL) | H (HREDHIHR 93.60,

4032, 75.68. 110.4. 19.48 ug/mL) . & (HEFS
o 18.72, 8.064. 15.136. 22.08. 3.896 ug/mL )
3NURIE, FERE 2.3 Tk A AT AR A OR 2

1 d NHEFE 3 IREEHLH K% 3 d WK
FE 1R, BERHHEKEE., R RREOR
M, HR#ER AL REBR. FRHFBRM 7-HH
FEHRER A EEWRE T H RS 508
0.71%. 0.91%. 0.77%. 0.84%. 0.77%, TEHHkE

TR H PS5 0.25% ., 0.35%. 0.28%.,
0.40% . 0.11%, TEMRWKEET /9 H PIRG % BE 3 Jil)
9 1.00%. 0.95%. 0.93%. 0.86%. 0.87%. JHEF
IR, HRER A, RER. FIRERM 7-H
AIDHTIRTE R A TESMRE T B PRS2 8 530k
1.41%. 1.45%. 1.41%. 1.41%. 1.43%, 7k
TR H R E 5N 1.60% ., 1.60%. 1.62% .
1.61%. 1.62%, FEARWKEE T 09 H RS % B2 4350 R
1.13%. 1.33%. 1.29%. 1.28%. 1.45%. 5 FhXig
mER . AR 3 MR TR H L H EDRE B
¥1<2%, RUNZIT MG RAT

244 BAREEER L ChEANRIVIEZ
M) 24 b TR bR A A3 AT O VR B R S I
PR 5 B R PP e L PR e S vt B G G
PR R, IREECEER . FREER AL REE.
SRFRM 7-HALHRER A FERR ([FR
Fb 10 : 1) 43504 0.468, 0.504, 0.3784. 0.552
} 0.487 pg/mL, KRR (f5MEEL 32 1) 05k
0.234. 0.252. 0.189. 0.276 % 0.243 pg/mL.
245 REMFE R 2.2 WK TR T
il £ 7 Pl 45 i A R BEAE L (165 20161001)
16y, (ERESLE 0. 2. 4. 6. 8. 10, 12h J54%HH
2.3 Wita il 24 VR 1 . AR T (O R
PRFR A, REEX. RIREFEEM 7-HHILH
REEE A WE AT AR 2E (relative standard
deviation, RSD) 433l 1.37%. 1.71%. 1.54%.
1.62%. 1.13%, ¥/NF 2%, FAFESATE 12 h N
Rtk R A

246 EAEMEEZ WIEMRIBAM (5
20161001 ) i&HEkyRE, 160 Hifi, HZY05gHkiR,
FERARE, 7R 2.2 TR R & oA T
1E 6 1y, $%HR 2.3 Wais it it iR TR
BRI, FRER A REER. FREFEREM 7-H
FILHTREER A &S00 14 787.08, 2 378.03,
318221, 357637, 37135 pg/g, RSD 735K 1.49%.
1.35%. 1.73%. 1.13%. 1.66%, FMHiZ)7 kAT
SEH AR EE X 5 Ao E I E A R AT

247 mEEERKFERE WEEFRIELM (it
520161001 ) iEEME, oF 60 H, HHAKZY
0.25 g, MBMEIETHIE D, HaslmA
RO, FREFEE A, RFEX. FRERM
7T-HEEEFREER A G5 1.9, 0.3, 0.4, 0.4,
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0.05 mL, 5 1 HHEEIEHMAGE & HEE, fiik
REERBCR 20 mL, HAD BRI 2.2 17 k45
&, s im e, ATHRAE 6 . &R 2.3 T
RGN, TR RICR . R A B
RER A, WER. FRERM 7-H AR
R A WPFEIRE 500008 97.38% . 101.91%.,
95.62%. 102.53%. 98.85%, RSD 435I~ 2.80% .
4.80%. 3.99%. 3.53%. 4.36%.

2.5 HamalE  ArRIE 3 ASRREILS R E IR
ipE R, kR, i 60 HiE, BUMAKZ 0.5 g,
KPR, & 2.2 T )5 36 P47 e ) At ot S A5
6 iy, F&HR 2.3 Wik &Rl e, MRIRZE
WE Iy BT i PR BE LR . BTIREER AL
MER., FRGFREM 7-FEAEHBRER A NE
. LS5 20140214, 20161001, 20161101 K S,
HOR B R Y S 2 A (2 354.03+£52.42) |
(14 182.61+199.39) . (15425.414+476.32) nge,
FRTFER A MEESIH (738.90+15.92) |
(2281.44+67.77) . (2 34430+69.21) ug/g,
MEERME SN (844.02+23.33)
(3062.54+81.49) . (13953.41£331.29) pg/g,
SRR ETENINAN (1 680.63+49.47) |
(343590+71.60) . (12 606.15+342.54) ng/g-
#5 K 20161001, 20161101 FE5h A 7-F A %
FRFER A MRS (363.19+£8.12) F
(219.45+6.42) pg/g, Hit'5°H 20140214 FEfhrh
T-HESLHRFER AN BT e &R,

3 i i

AWFFRAEEFERACT, RHA] DAD Xf 5 Foxt IR
fn7E 200~400 nm I [F N A9 22N T g4 .
ZE R A X RE T E 210 nm FI 290 nm % K AbTY
BA RIS, % IEEI7E 290 nm S AR 251
WO TP D, 5L 290 nm FE R K

AR B SIARES, 4300k H O -7K
ZHE-0.1% WK . WEE-K, HFEE-0.1% FER/K
ARG TRR VRS . S T H %
T R, A Xk | O Bl AE H R i M AR
3AHERHFATESS, WE S HIBE N 0.30, 0.40,
0.50 mL/min; WzhA A FHERAY S 058 0.1%.
0.25%. 0.5%; At E A 20, 25, 30 C.
ZIOURFEEIR . HRER A, RER. #RER

1 7-HESEHURTER A 1T RSD $4<<10%,
BT HELR T . LRETEIE 5 T IR AL (35 &
Y . Sy RE . IRE RIS R, REERC
1-0.1% HIRRIK A shAHBEA TR BEVR L

PP IEH RS, 7 Agilent Zorbax Eclipse
XDB-C;; (4.6 mmX150 mm, 5 pm) . Agilent
Poroshell 120 EC-C,; (2.1 mmX 100 mm,
2.7 um) . Agilent Eclipse Plus C;5 (3.0 mmX
100 mm, 3.5 pm) SFEGEAE FIATRER R, 45
K IIGEIRTEW) 5 PR 7E Agilent Eclipse Plus Cig

(3.0 mmX 100 mm, 3.5 pm) EREH: AR R AT,

PREAWEAE . REEOSER . BIRER AL R
R, FRFRM 7-WEIFIREER A TEIRFIFH
PR >3 000, JrESEER>1.5, &tk
LorEs, A HAMETEER T,

ABRGE N T — e [F] I I A B A AR B 24 6
HOREECJFEE , FRFER A, RER . FIRGFRM
7-HAAFEHINTER A &9 HPLC-DAD Jrik. Jr
B R R RO RS T . AL, 4
RUEF TR, T B AR EE T 5 AR 2E o 1Y
i s e T A AR BE 24 B Y o e

[Z % X #f]
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