Z A HPLC 25 [R]85 7 e s v 3 A sl o i) & =
e ﬁ”*? W RN KR Y TARY AR (LA NERAFRES 5P AT LN A
HER IR RFOADLELRAEN AN EARERELLRE, & 5500042 A MER A F ¥,
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?rsl E ORI RS FEETERTR RILVERA LGS F 0 ik, AR AM B AR K e R AR AT
B hmh, gk R R SR EE(HPLC) &, @364 A Xobrige Cs; MAAAA THE-1% Lﬁ%&fi(ﬁfié”oﬂm) s AT JRILE
BA Fo 4 22 WA Ik K 4 A 4 271,259,256 nm; A£iB 2 30 °C5 ik # 1 mL/min; #AFKAR A 10 pL. £ R AT JRILKEF
A 22 B 0 BE B M TS B %1 5 0.005 6~~0.089 6.,0.003 6~0.057 3,0.017 2~0.275 5 mg/mL(R*%~%] % 0.999 9.0.999 7.1.000 0),
Ko P4 31 % 31.43,39.64,49.05 ng/mL, & & FR5 %) % 78.58.99.10,122.63 ng/mL , # % B (n=6) AT (n=6) T L E(n=9)&
Tr#gRSD 3 /T 3.0% , B F 4 100.24% ~101.64% (RSD AN T 2.0% ,n=9)., 4. AFFAE L6 HPLC 3% W42 4,0 T%
FEER P ERT R JRILRER A e 2 AT A 4 R BT E
xR B EFR SRRMEER; S ENE; kK

Simultaneous Determination of 3 Effective Components in Euphorbia helioscopia from Guizhou by Multi-
wavelength HPLC
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CM
ABSTRACT OBIJECTIVE: To et d for the simultaneous determination of gallic acid, protocatechuic acid and
hyperin in Euphorbia hedjioscopi Guizhou, and to lay a foundation for the formulation of quality standard of E. helioscopia

TI?ODS. HPLC method was adopted. The determination was performed on X-brige Cis column with

Guizhou Medical University, Gulyang 5500

ed of acetonitrile-1% glacial acetic acid (gradient elution) at a flow rate of 1 mL/min. The detection
wavelengths were set at 271 nm, 259 nm and 256 nm for gallic acid, protocatechuic acid and hyperoside, respectively. The column
temperature was 30 “C, and sample size was 10 pL. RESULTS: The linear range of gallic acid, protocatechuic acid and hyperoside
were 0.005 6-0.089 6 (R°=0.999 9), 0.003 6-0.057 3 (R*=0.999 7) and 0.017 2-0.275 5 mg/mL (R*=1.000 0), respectively. The
detection limits were 31.43, 39.64, 49.05 ng/mL, respectively. The quantitation limits were 78.58, 99.10, 122.63 ng/mL,
respectively. RSDs of precision (n=6) , stability (n=6) and reproducibility (n=9) tests were all lower than 3.0% . The sample
recovery rates were 100.24%-101.64% (RSDs<<2.0%, n=9). CONCLUSIONS: The developed HPLC method is simple, accurate
and suitable for the simultaneous determination of gallic acid, protocatechuic acid and hyperin in E. helioscopia from Guizhou.
KEYWORDS Euphorbia helioscopia from Guizhou; HPLC; Content determination; Multi-wavelength

P18 (Euphorbia helioscopia L.) R KRl K5 JE 48
W, AR R e S AT Sk, O R E) A 2
SIARTIZY . BRI IR T A5 R A AR R
TP BB TG EE AL ek AR SR 1R T Ut
A, R 4 S 6 A5 IR DR S B TE 52, 3348 B g £
AR, R A&V R AT R M E 2, 5

A BEEWH  MAFHE TR H (No S RHE -5 A4 (2016)
5613) s SN PR RIRZG B BTt AR R 55 H (No.99) ; ST 48 Hh
e 24 RS 2B B ARG L T (No.GZY Y 2017-085)
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FHELS FHoAth 2 Be Al PTG 7 ™ s A5 2 A
PEIIRE AR AT PR BT TR B
TR & LMATE LAY, I IE R & F IR M4 228k
FEJTT IR B 100 pg/mL B, X6 /) USR8 20 i LAT795
R A K 3 PR 243 A B T 93.29% F190.34% o SR
1M, HEOC TR A B R s 8, BT e Fin™
PR I RS o AL R B B A, nT S
TR o TR AT AU S R v HAT B R A
(1 F B AN 4 22 Bk DA S LA S 5 s A I i DL
ARV IX 3 A LA A T & s A, DA Ok 58 3 AR
ZF 1) o R AR AR 5T B8 S, [ s Ay B AR B U Y
FERF AR SRR
1 #rt
1.1 {Y&8

ACQUITY 2998 /= %0 AH 215 (HPLC) A ({35 4
WA . H SRR FEIRAR O RS R A I ) 1
FRFF RN (i) A B AW s AE240 T 02— LT
RV [ Mg 5 80 - FC A 24028 ( 20 ) A BR 2 wl]; WP-UP-
IV-20 B ALK AL U )RR R BHE & A BRA A .
1.2 ZAm5ilH

A R B 2R B 22 S0 R R R 2 2 2 B A 2
2 5 25 IR W) 2 200 2 00 DA Rl 002 2 7 Sy RO R
ZM‘E%?%‘?%(E helioscopia L.) 455, FHRTKE , 12 60
EJﬁ? Aiﬁ@,}EJLmﬁﬂXTHE\un(ﬂtﬁ:
110809-201205, 4fi [ : 99.9% ) B BT IR (L5
110831-201605, 4l i : 90.8 % ) Fl 4 2 A 15 % B i (L5«

111521-201507 , 44 i . 94. 3%)%&’]5* ﬁ\vﬂi
WIE B 5 £ FIES R Sk o3 4l R

ARE R[5 BRI 1

FHRER

ation of E. helioscopia sample

2\

G5 T i 5

| SOMA T ST M M SR R 2016-08 160811-1
2 SOMA LN U A e F i LA T 2016-08 160816-2
3 R SRR 2016-08 160816-3
4 SMEB TR LA 2016-08 1608164
5 SMABREMATEASES ik 2016-09 160906-5
6 SO BTG % 2016-10 161011-6
7 SOMA KA R 2016-10 1610117
8 SOMA SRS RO I MRNIRAT 2016-07 160718-8
9 UCETIN YN G 2016-07 1607259
2 FHiEEHER

2.1 BHHHE &

2.1.1 IRGXTRESIEW 3 BIRE BRI BT IR IR
in 3.58 mg  J5LLZS R XS HE i 2.29 mg Fil 4 228k 1% Rt
10.02 mg, & T [F]— 5 mL &, FEEE 2 2208 VE R
TRAXT BB . BOR A X RE SR 0.5 mL, & F 2 mL
A, R E A 220 R& IR B 1R s LR

HEZED; 2018455 29 4 21 1

S MR 435104 0.179 2.0.114 5.,0.551 0 mg/mL
FITRA T BE SRR . ARG R 2 R B IR A X R
RS, 345 5 B i v BE Y R A BRI T
PR LA IR 4 22 Bk T X Bl 18) e R vk 53 1) A
0.089 6.0.057 3.0.275 5 mg/mL.
2.1.2 PSS BRI 25 AR AR S (HE45 £ 1608-
16-3)20 1 g AEFFE , & TRICHERT FEHMA 70%
FHE 25 mL, FROE U, INEAIR1A 30 min, B0, FRRFRAE
Jit, 709 AN E R B BT i, B AT kT . HGE
ZEYRWL 0.45 pm LIS, B FUEREH, BIAS .
22 MmiEEH

A AL . X-brige Cis(250 mmx4.6 mm, 5 pm) ; i 3l
NG (A)-1% LR W (B) , 46 B 8 B (0~3 min,
2% ~5%A;3~8 min,5%A ;8~9 min,5% ~14%A;9~
20 min, 14% A) ; KoM P K : 271 nm (& 7R ) . 259 nm
(FJLZETR ) . 256 nm (4 228811 ) s A1 : 30 C ik : 1
mL/min; #FFEAFR: 10 pL.
2.3 REEAMLE

B T 29 0 By AR i (L5 £ 160816-3) 1 14y, 4%
“9.1.2" T T Jr i 4 AR it AR B2, 1. T T R
S B R R TR T LA Kﬁ%
/zzr“/\%uyﬁzo 022 4.0.014 3.0.06 9@ % I

WeoRRUERE Il

@ ; /\lﬁnnﬁ{&q:'i%ﬁ*/\{w
IR 5B, B TR BSR4

I 55 A 2 a3 ﬂl’lﬂﬁéﬂﬁﬁfiﬁkﬂiz Bl ff)i

3.0

GBI

0 5 10 15 20

I [H] , min
AJRA X B E

GepERT

‘O 5 1'0 15 20
Fif ], min
Bt dh
Bl SxikEeIEE
Fig1 HPLC chromatograms

24 HKMXEER
W21 BT 5 A J5 kR 5 o B T, 20
2,27 WU R A AR I E , TSR AR . AT
TR () S50 v J R B AR () EA T P [l 1T
FRRE TR R LARIR 22 BETT 3 MLy [l Jy
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FE MG RB B5RIAR 2.
R2 3NEFNBRTHEERITAE HBXRE QR
FEER
Tab 2 Linear regression equation, correlation coeffi-
cient, LODs and LOQs of the 3 kinds of mea-

sured components

R AR 'S SR, mg/ml B ng/mL E R, ng/mL
WETF]  y=75 2920444125 09999 0.0056~0.089 6 38 7858
FOLRRE  p=656465-10821 09997 0003 6~0.0573 39.64 99.10
SHMHE y=1x 10046113 10000 0.0172~02755 49.05 12263

2.5 HERINEEREM

ﬁ%’lfﬁﬂ%i&é‘%@ﬁwﬁmﬁm(o 491 1 mg/mL) . J5
JLAS IR IR SR (0.619 4 mg/mL) Fll4x 22 Wk X B
1 (0.766 4 mg/mL) , 43 51 HV B LA 25 185 4 B vk AN
TR, M o 10~ 11758 SRR, A5t ok 3~4 B
ARG BRE , 0 5 5 SR WL 2.
2.6 RBEEIXRE

PR 8 24 b1 B A KR i (L5 2 160816-3) 1 4y, 4%
“2.1.27 500 F 7 kil g B A TR, T 2.2 T R i 4
PEUEREIAE | SRR 6 UK, LRI A . 2558, WaF
TR R LAS TR 4 228 0 1 B RSD 43 51k 1.32%
0.42% .0.77% (n="6) , £ ZHE S L IT .
2.7 TEEMIXE

PO T 2 1 B AR BE i (HE 5 £ 160816-3) 1 7y, $i¢
“2.1.27T0 R ik A R A AL i E 0.1.2.4.6
8 hJF i “2.2" Wi T (i A A HE RN E e SR T AR, 2
BB E TR JLZRER 4 22 Wk I LU RSD 4391 h
0.47% .0.74% .0.99% (n=6), %‘%Witﬁtumﬁ % ik
8 h INERAE &}3.
2.8 EEHIKE X\

"7‘5']@1/4&{*’52 gft 51 160816- 3)05 1.

15¢g, , t(“Z L27TF Jy il 2 A by
W, 2N AR SRR E | T SRV TR
THERES T 3 & . S5, B TR FILSR

PR 4 2Bt 112 B i 5300 8 0.637 1,0.317 5.1.318 9
mg/g, RSD 435149 2.03% .0.57% .1.26% (n=9) , A
REE R
2.9  fntEEYER I
IR 25 M W AR A (L5 £ 160816-3) 24 0.5 g, 363
{53‘ FERPRAE L 4 B AFR G b el 2 1 53 1 AR IS
15 R 50% 100% 150 % A XT B SR JE#542.1.27 I
ﬁ&%%ﬂ%1 L3 S TR, B MR B A T 4 3 0, B it 9
o SRIGAT AR “2.2" W (i S5 EREIN 5 , 1 SR 0 T
Ho G5 W TR, RULASER A 4 22 W6 1 [ml i oy
54 100.24% .101.45% .101.64% ,RSD 43514 1.24% .
1.12% .0.58% (n=9) , ¥J/NF 2.0% , FEHHA J5 1= B VEEAf
JEAhT R ILER 3,
210 HREENE
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Tab 3 Results of recovery

= - iz, %

HlRs  ARGEmg  MAZEmg  WEHmg TR THE S
FOLAR 03201 0.1205 04435 100.66 100.24 124

03201 01205 04420 100.32

03201 01205 04367 99.11

03205 03300 0.662 1 101.78

03205 03300 0.6669 10252

03205 03300 06516 100.17

03243 06555 0.9692 98.92

03243 06555 09753 99.54

03243 06555 09715 99.15
WEFR 01595 0.0805 02459 102.46 10145 112

0.1595 00805 02455 10229

0.1595 0.0805 02474 103.08

01597 0.1610 03235 100.87

01597 0.1610 03202 99.84

0.1597 0.1610 03214 100.22

0.1616 03205 04937 10241

0.1616 03205 04874 101.10

0.161 6 03205 04860 10081
LU 0.6627 03175 0.9995 101.97 101.64 0.58

0.6627 03175 0.986 3 100.62

0.6627 03175 0.993 8 101.39

0.663 6 0.6450 13324 101.82

0,663 6 06450 13378 1023
0,663 6 06450 1345 10 O
06713 09700 16620 10@

06713 09700 : N Wl

06713 595 10160

( DORIERZ BB R 1 g, 42
2.1.27 30N J5 il g R e, R 2.2V
\Té‘jﬁ“ﬁﬁi&ﬁ?ﬂﬂ% TESR W R BTHERE S 34
WA o AL, DM B SRR M XA R A 30U 7
PR (G 1) B IR A LR & sty , 30 0
0.660 2.0.761 6 mg/g, JL TR 2] T 250 & 21 2 4%
St LT DU AT R B ¥ B A VL PR (i 5
2) e 2Z Bk & it L O 6.666 1 mg/gs A, S ES
AR MRS B S 11 R 5 (G 5 6) P ) 4 228k
HHIAH] T 6.438 5 mg/g, 45 R W3 4,

x4 IOMBEFEFFERFR FILXBMELBETS

ENELER (mg/g)
Tab 4 Results of content determination of gallic acid,

protocatechuic acid and hyperoside in 9 bat-
ches of E. helioscopia from Guizhou(mg/g)

45 BT R g5
1 0.660 2 0.761 6 5412
2 03563 03610 6.606 1
3 06366 03172 13025
4 03159 03029 58851
5 0.6107 0.3984 4468 5
6 03560 0.306 1 64385
1 03786 05537 32939
8 06299 0.366 6 32413
9 0.2874 01993 5412
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3 iTig
3.1 AMRBUBAFIRIEHE

AHFFEEBGARER vh HAT B B 2 BETE R B TR
LA IR AN 4 22 Bk 0 S sl e i dedm . o el
TR LASTR & 0 &A1 By A A LR B TR 5 v
THOK HEE B, LR AT T CRESA
BLIE ) 5 4 226 1T LA 22 -3-0-B-D- MLm= LB
JEE IR XA Y, BT LR R EEE A ILER .
AT UL 3 3 A4 B 437 BBl £ B 56 ALV 9 Hh Y v A
B TRl AR A 2015 A R 24 8 ) (— ) (U SCHA]
FREGIL) “ B Eh3E ™ rf 4 22 BRSO ik AR
IS T 30% 50% 70 % .90 % H FEAE Ay s 70 ot
3 FEFR AT FEBCR A E MR, LA AR 3 46 br i o3 B
Rl e WRIGR I, £ 2B (0 B IR I R v B 1) 14
T, BB TR A ) LAS R 1Y B e 7 H vk B oy
70% Wt f5c o PRI, AR SR e 240 1 L) 70 9% F B S 4
B
3.2 MIEFHFMIERE

EHTETORLS T 358 T AR s A A 2 (H
FE-0.1% BRI -1% LR . £ -0.1% B iR 1 &
E-1% . 18) AR (0.8 .1, 1.2 mL/min) AR A A I
(28.30.32 C)F , &S4EVR AT B 43 5 5 BT FR BRI (]
FEH L, AT E WA A CE-1% TR iR 1
mL/min . FE ik 30 °C, BLHES 25 B A W TR 07 43 15 B A
Ifo JAh, EHTERI AR UET T 190 ~ 400 nm K55
FEL N 9 A ZE A 25 T AR T (0 oK i ey, T
T BR AR KR 25 e y mw%

PR 14 5 R MRS 1 5 s g A5 U A58, O 259 nm;
[IE e oty HER AR B TSR SR

ek MR R, EEA E 200~ 400 nm
WA DO N A7 7E 2 4> T2 21 50 A Wiy, Ry T

(300~400 nm) F1AHF T (220~280 nm) , BAHIF ST £E2Y
BEERY b3 A 4 22k 20 A (R W TR, e 20 L
SR 1 Ry 256 nm.,

H I, PR TE AL 22 S5 F R A 0 1y T A 9 L 4
BUS T 808 R A BIBEST , Hon RS 7 ) 32 254
FEAR R PR RS HA E R TISE T1. R
1M, PR BTG PR AT B = P 1 b v . AAF 9T
7T 2K HPLC v R e 38 8 vh ELA B 6 e i)
W TR A 2Bk M B M T 0 S5 LS IR 3 NI PR Al
Gy BT BRI i R PR R DL &
AT A5 RF A . WFFEZE SRR, ok A M 741 9 AT
FEHL PR T S WA TR R LSRR A A kT .

HEZED; 2018455 29 4 21 1

Horp B TR & R 0.287 4~0.660 2 mg/g; It JLASTR

TN 0.199 3~0.761 6 mg/g; S22k &R 1.302 5~

6.666 1 mg/g. AN X B 9 _L R A8 AR oy i 25 5

2, RV RS BT AR IR h BRI UL

R AT B Y 22 53, SE 4 TN X AT RE S5 R4 Y H

A S IH AR IR A e LA K
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