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ABSTRACT: AIM To establish a UPLC-FLD method for the simultaneous determination of oxypeucedanin
hydrate, bergapten, oxypeucedanin, imperatorin and isoimperatorin in Angelicae Dahuricae Radix. METHODS
The analysis of methanol extract of A. Dahuricae was performed on a 35 °C thermostatic Agilent ZORBAX ECLIPSE
Plus C g column (2. 1 mmXx100 mm, 1.8 pm) , with the mobile phase comprising of 0. 1% formic acid water-ace-
tonitrile flowing at 0. 4 ml./min in a gradient elution manner, and the excitation wavelength and emission wave-
length were set at 259 nm and 490 nm, respectively. RESULTS  Five constituents showed good linear
relationships within their own ranges (r=0.999 9) , whose average recoveries were 98. 7% —102. 5% with the RSDs
of 1.02% -4.17% . CONCLUSION This accurate, stable and reproducible method can be used for the quality
control of A. dahuricae.
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. FERETHRGEFE T REDT ) 2015 FF (hE
2Ly —FBLARK HT A 2 Ok 46 AR 20 SR PR 1 T
i, BRATE R M B EATHET 0.080% ', TR
A SCHRRIIRKAT A 2 . SERRATEA R . Wb A R
IKA SRR TTH 2 BE NS UE A I8 B i v Bk
MR R RT AR B IR A R i
IR ER . G, (X CARRETE ZAE NI e bR, A
A4 THT BT A 11 0 7 A

HPLC ¥ BT E AP F GRS A =N E
FOFEE, WA I R R gk | Ea ok
PR LC-MS B S (I T AR A A AL R
. PhFHER . AT R . AT E . SRR
WZE, BARER (mx-m=) SHEE, HA®K
SRIGDOEIRIRL . FEIEHT ik B v, R
FER AR, R AN-AT UL e BE VAR 3
LA b, I SCERIEAE R L, A EE TR AME I B
PR ERAT TP e B AT = H ARk
UL 3, GG 35 46 g7 o /00 gk Ak, %
FAE4 HPLC FikilE HIEh & S 2R & FH &
FERT, [WIHATE TR R i, ik, AREF5ELA
WTT A AR B B) B L R M ORI BE R A Y
UPLC-FLD M5 7k, XFETET 5 s 528 25
RIS, IFX 21 #ER = oo A 1 5 Flos o it
A R, DUWE R A A 2 A R

R,
1 ##
1.1 AE  Agilent 1290 5 %50 AH £ 3% X

Agilent 1260 G1321B Ztkzl#E (£HE Agilent 24
A5 Milli-Q 8 2l K i £ X (1% & Millipore 23
Fl); AT201 ®IH F K (1710 J7, Hi-+ Mettler
Toledo A ] ) ; KQ-500E B 7 7 v vk % (R 1L
HFE AR A BRA T .

1.2 KA 5% XS KA (0-001-
170526) . SEEREIHHZE (Y-007-170426) . /KA 4%E 4L
B &R (8-128-170426) . HALFI B R (Y-151-
180713) . i FAHNME (F-008-170426) 104 T %,
HH S5 A W B A BR A A, 4l R KT 98%
g (g4, & Fisher 7)) ; HER (3%
4l JE[E Sigma A H]) .

1.3 #& HIEM LT L E 241
MER=ZMA MY, FEWNEK L, &duhi
R T B R IE TR A A
FERCF AU 5 Bs 25 K 24 vh 24 oy B 5 7 Ak BF 5%
Ht,
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Tab.1 Information of samples

W 7 Hi T 7 Hh T 7 HhL
1 B VG T 8 Wi 15 M
2 BT 9 ibm 16 LM
3 eV £ B 10 Wi 17 %

4 o el 5 1 ET 18 #H
5 T2 12 pujij e 19 B
6 R S 13 P 20 AR
7 AR 14 PWN(RECE) || 21 #E

2 HEEER

2.1 &35 Agilent ZORBAX ECLIPSE Plus C,q
(2.1 mmx100 mm, 1.8 pm); #BHHH 0. 1% H
PR (A) -Z0E (B), BREEVEML (0~2 min,
10% ~38% B, 2~7 min, 38% ~39% B, 7~9 min,
39% ~ 40% B, 9 ~ 10 min, 40% ~ 55% B, 10 ~
14 min, 55% ~70% B, 14~15 min, 100% B); &
A 0.4 mL/min; AR 35 °C; dEFER S ul, 4
TR ILIE 1,

1.2 3
] q 3
0.8 [ H
<046 | ‘l ‘
0.4 1 4/ ‘
02 Lol 2 \ !
e e ST IVt v
1 2 3 4 5 6 7 8 9 10 11 12 13 14
t/min
AFES
1.2 5
1_ I
0.8 3
< 0.6 '\
0.4t
02 I 2 ,\ 4 I
(] S O T S| —] —
1 2 3 4 5 6 7 8 9 10 11 12 13 14
t/min
BARA R &

LOKEEMAETHR 2. BTHIAEE 3. SALRTER 4. BRAT
R 5. RERETR
1. oxypeucedanin hydrate 2. bergapten 3. oxypeucedanin
4. imperatorin 5. isoimperatorin
B1 BHOREEIEE
Fig.1 Fluorescence chromatograms of various constitu-

ents

2.2 sRSERAE  BOTIRKA SR E |
HhFATAER . E AT R | BRATHER . SRR
W, RERE, P BRI TR, Sl&EBUKE
FALTTEHER . TR, A LA &R . BT
£, 5 WIS  Ch 20, 20, 200,
200, 100 pg/ml AYIR A X B8 S IE W, 4 C GG AT
#H.

2.3 BHXSRERHE EERERAERK(LS S
i) 1 g, BHEMHEIEMH D, KA R
25 mL, FRERTE, BA (120 W, 40 kHz) #2H
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Lh, JB0%, FHRPRERR, T EBEAh R IR B
FEAY, EEEICEEW, kR, ISR AT
2.4 RAEMKAZ K <227 TR XS RGN,
TE“2.17 TR R 2 51, BRI G
MR I (Ex) RRSIIEIE (Em) HiZk, R0
Ex MZkny, SEMEE Em (40500 nm), ¥ Ex &bk
BN “zero order” , RAEVE I E N 230~450 nm,
HEEFE R 5 nm, R Em T £R B, G B 2 Ex
(1250 nm) , ¥ Em AMZE A “zero order”, KA
JEIFIEE A 300~ 600 nm, [EFEH 5 nm, 53547
BllrgE, BfG,
2.5 FEEFHFR
2.5.1 LRMEXRREE I3 & WUR 8 4 19 1R
BRI, SRHB MR i, BIASAR
PV IR G X IR TR, TR “2.17 Wik
PERHERE, LAV AR (Y), Bk Ny
MARbR (X)) #EATEIE, Z5R LK 2, FIRI4S
TE4 HE RN LR R R

x2 BEOEEXR

Tab.2 Linear relationships of various constituents

LB/
% Bl )35 I B

(pg-mL™")
KEEALRTIAZ v=5.331 7X+0.0493 0.9999  0.019 5~20
16 PI g Y=4.807 9X+0.024 5 0.999 9 0.0195~20
AALHTEH R Y=6.320 8X-3.031 8 0.999 9 0. 195~200
GIES Y=1.042X-1.6926  0.999 0 0. 195~200
SRR E Y=11.222X-2.6724 0.9999  0.097 7~100

2.5.2 s FRR 4% 10 fEEME T, KA AT
A BhTANER SAALETEAER . AT . SRRAT
FHZR M PRS0 10, 10, 10, 20, 10 ng/mL,
2.5.3 MEBEIKLE BRXTESBEW S ul, 7
“2.17 WIS A T 5, KG AT
W £ B B[R] RSD & 0.06% , W #1 RSD K
0.92% ; f3hF-AH PN TG £ B8 15 [E] RSD A 0. 08% , 14
AL RSD 7 0. 80% ; “EALHTHH 2 (& B 1 [H] RSD A
0.08% , WAL RSD M 0.83% ; KR HTHH 2 14 & i}
(6] RSD 24 0.03% , UWgTHIFL RSD 4 0. 87% ; SBAHI
HIZ {4 B i A RSD R 0.03% , U 1 AL RSD A
0.96% , R B R AT,

2.5.4 fEtdin  WE -l s,
“2.17 WETERMET, 51T 0, 4,8, 12, 24 h
HFES pL, WEKE AR R 0T N,
FALTRTIAZR . BKETEHER | RIERETEH R A, H
HRSD 23091 h 0.77% . 0.76% . 0.35% . 0.70% .
0.33% , FUIMLKMIAIAE 24 h WEUETE R AT,

2.5.5 HEMRAE BEHEEES 6 7y, & “2.37
WU il sl iim i, 768 “2. 17 WEgEET
SREERE, MK A ST ER . BT ANER. &
TERTEAZR | BRATEH R | SRRETSA R PS5 A 20
% 0.36, 0.35, 3.76., 2.84. 1.08 mg/g, RSD 4}
B R 2.56% . 4.17% . 1.81% . 1.86% . 1.02% ,
TR ZI R EE R,
2.5.6 JnAEREICRE KEARIRE S A =
PO FTERIAR 0.5 ¢, 43 5IKE % In AR A X AR 5 %
W1 mL, $% “2.3" HRrkdl A, 7
“2.17 WAGE AT, TR S A BIOR
ZERILR 3,
2.6 HsmAAEME RERBONE M 21 #LE
MRS 1 g, % “2.37 TR 7k dl 4l i
W, T “2.17 R T HERENE, DIAMRE
KRG AAETAR . 0 FHIANER, ELATE R
RRATEIZE . FRRETEI RS A, Z5RIE 4,
3 g
3.1 RoktmakkHE i “2.47 TR HIEA
KESEALRTAZR . hTHINEE . AT | BT
A 5 BT 2 Y S RKUOR I K X TR 3 50 R
259~262. 259 ~262, 255~258. 253 ~254. 259~
260 nm, fe K& G550y 494 ~ 498 | 495 ~
500, 486 ~490, 484 ~487 . 484 ~487 nm, JLL&A
AT 2 R 0 o R SR R th 4 . sk
5 Tl o TR B 20 e nm M AL, e 24 T SR
#719 Ex "7 259 nm, Em A 490 nm,
3.2 &S TESCE R, WA A
K-, HBLTHERMS ., WA 0. 1% FR)G e
A ROV RIS . i Jim XA B DR L A5 R A T
TR, TESE R=1.5 (AT T, fdi 20 Fr i ) 76
15 min PR E] 255
3.3 FRAEM B LRI Bk s
T R AR SR RO, SERRELr, KRR R
107" g/ml., AHESERAD-RT UL/ G TAAIR 3 A H:
UL b AW AT TR A Y SR A TR 0 1
OKEEALRTAR) Mg 3 (FALRTIIR) abaH
B T4, miETERE R T, H2¢
R RS , I, AHIFGR T ST I 98 R
M7k B T4, vERetEsR, /By, R
A=
3.4 SZRHH 2015 4EML (PEZH) —FLIRK
HIE R A 05 KPR B, BRETE 2R A0 5
HAEET 0.080% ", AHFSE R UPLC-FLD %
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x3 BESMERKERXBER (n=6)

Tab.3 Results of recovery tests for various constituents (n=6)

% JFA i/ mg AR/ mg M5/ mg T3/ % S [T R /%
KA AR R 0.184 0.19 0.370 97.8 102. 1
0.179 0.19 0.375 103.3
0. 181 0.19 0.375 102.0
0.181 0.19 0.375 101. 8
0.182 0.19 0.376 101. 8
0.181 0.19 0.382 105. 8
90T P R 0. 180 0.18 0.378 109.9 102.5
0.178 0.18 0. 360 101. 4
0.176 0.18 0.356 100. 1
0.175 0.18 0.353 98.4
0.174 0.18 0.364 105.3
0.179 0.18 0.359 100. 1
FALRTEHR 1.930 1.89 3. 853 101.7 101.2
1.852 1.89 3.767 101. 4
1.903 1.89 3.805 100. 7
1. 880 1.89 3.759 99.5
1. 862 1.89 3.744 99. 6
1. 858 1.89 3.832 104. 4
YNIES 1.447 1.5 2.904 97.1 98.7
1.394 1.5 2.850 97.1
1.425 1.5 2.929 100. 3
1. 420 1.5 2.869 9.5
1. 402 1.5 2.883 98.7
1. 399 1.5 2.913 101.0
LG ES 0. 550 0.55 1. 104 100.7 100. 2
0.532 0.55 1.082 100. 0
0. 541 0.55 1.083 98.4
0.541 0.55 1.093 100. 4
0.534 0.55 1.082 99. 6
0.535 0.55 1.092 101. 4

x4 FRAFHERFERSISEENESER (mg/g)

Tab.4 Results of content determination of various constituents in samples from different growing areas (mg/g)

' 7L KRG AT R R AALHTIH R LGIES SEERHTHH R
1 BV B % 0.11 0.03 0.01 0.36 0.28
2 B pE I 0.20 0.10 0.01 1.16 0.50
3 I G 22 0.15 0.07 0.02 1.09 0.51
4 | S| 0.33 0.33 2.99 1.79 0.74
5 &g | 0.11 0.23 2.86 2.30 0. 80
6 IEN P 0. 45 0.31 1.17 2.69 0.76
7 Wk 0.73 0.38 0.95 2.90 0.90
8 /RN 0.70 0.35 0. 81 2.62 0.82
9 i} 0.33 0.21 1.20 2.26 0. 68
10 bioiNE) 0.17 0.05 0.03 1.03 0.56
11 PNz T 0.53 0.09 0.01 0.83 0.43
12 i e e 0.51 0.24 0.85 2.27 0.83
13 i 0.48 0.19 1. 11 2.03 0. 68
14 I (Rl 0.36 0.24 1.26 2.00 0. 86
15 LM 0.39 0.23 1. 10 2.35 0.74
16 LN 0.65 0.31 0.94 3.24 0.84
17 G 0.39 0.23 0.79 3.26 0.84
18 LR 0.42 0.25 1.09 2.58 0.74
19 BREIK 0.43 0.24 1.39 2.43 0.82
20 ZRGEL 0.31 0.18 0.75 2.24 0. 66
21 G 0.42 0.14 0.03 1. 60 0. 60
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[ T A )b X R 21 HERE S b 5 R T2
TAHR, SRRV ZEAIETERATH R & A &
=, R 3.26 mg/g; T BEPE RIS AL TP ERETE
SHERIE, KE 0.36 mg/g, MM, 45HFEH,
WL HIEH K G A ETEH R AT R 5 A B
B, N 0.73 . 0.95 mg/g; AL A T
MR A AL 2 B A e, 4338 0.33,
2.99 mg/¢g,
3.5 dARMEARS®F SCBIGE KA EALRTIHE |
HhFHE IR . BRETSIZR | S RRATSH 2 AT G A i
W, HARA AR R, B P IER . SR
TR AT e ol i B B 2k I 41 2105 Ak,
ZHF A UPLC-FLD A6 {1 18 A I A% 45 B & 30 4R AL i
AR AT WG AN, WX 5 Mo 4
M2 TSGR TRk, DL 5 P R S A ok
TEM IR, K= s ME G R B AR
o, (BTSSR P i R R A m ik, 5 Fb
FOEREHBE/NT 2.0 mg/g. AUFIIEHT
B R I S SCERIREE R T 5 R X
Wb (AP . W (B Wi A
W) M (BLEIE) . ZB (Z2Ha0E) M
] B, BRSO KA AT BT
MR, SEETEHER . BCATEHER | AALRTH R X 5 Ffh
B VE R I BT s AR bR AT
4 ZHig

ARWFFTHEST I UPLC-FLD Bk etksi, R a0
B, EEMELE, SRR AT S R E RN
ARIEFTIE , ZTEE RN T A A
REABWRGIN, AT RIMEIRS, 2R
A LA RSB . DI 2R 1 B
A E R, WO R 2R R Sk
W TR LN A e RIS,
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3 MTF g Sl = SL .

— il Z I ENELFEREP 3 FHRS
PRI, HEE, BRI, B, K B, gEes

(1. EMFTALBLGEABAHNES, "8 E4L537000; 2. I REEXEMEER, )W & 533000;
3. ALRRES¥KR, W & 533000)

WE: B - WZIEENE S b eI R IIHERR | 4-P AR S AR, T il R 80% AR AR R

W23 R Agilent ZORBAX SB-C (#E (4.6 mmx150 mm, 5 wm); WBIHH 0. 2% BEMKIETR-PEE, BREEVENG, AR
Jidt 1.0 mL/ming FEVR 30 °C5 K 230 nm, DASRIEFR MR, THRMNMERR | 4-F SR K A W A AH VRS IE IR -, 0
EHEAE, GR SER. MR, 4-F SIS HILE 17. 85~89. 27 pg/mL (r=0.999 9) | 5.38~26.90 pg/mL

(r=0.9999) ., 3.69~18.47 pg/mL (r=0.999 9) RN MXRRL; FHEBESFIH 99.80% |
101.63% , RSD 435124 2.4% | 1.9% , 1.8% , —MZIFILITILE REZIR TOMRIL, &it

AIEE, AT R T R

K. L, SURRR; WIMERR; 4-F SRR, — 2
XEHS. 1001-1528(2020)09-2362-06

FE>ES, R284.1 XHERIRER . A
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Determination of three constituents in Streptocaulon griffithii by QAMS
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W =EHE Streptocaulon griffithii Hook A %5 FE R} o
HRREARY, UMRAZ), X4 D%, B
SN HAWEMREE . BRIk, B
MTRIFIRAIEE | OB AUR . BE R BT
BAGIAEIE, 2015 AFRT (P25 o
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B, BFEREIRM UV R 2w b O
SRS AR, (ST N A i TG SR F — Z PEk
S ARAMRIE, —WMZFE (QAMS)
R Z LN ek R NS s L RPN
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M T R 2k IR . MRS . 4-FH SR K A
M A, DU A S0P A A 5 T8 25 44 5
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