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Simultaneous determination of eight constituents in Porana sinensis by HPLC
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ABSTRACT: AIM To establish an HPLC method for the simultaneous content determination of neochlorogenic
acid, scopolin, chlorogenic acid, cryptochlorogenic acid, scopoletin, isochlorogenic acid B, isochlorogenic acid A
and isochlorogenic acid C in Porana sinensis Henmsl.. METHOD The analysis of 80% methanol extract of P.
sinensis was performed on a 25 °C thermostatic Agilent 5 TC-C zcolumn (250 mmx4.6 mm, 5 pm), with the mo-
bile phase comprising of acetonitrile—=0. 1% phosphate acid flowing at 1. 0 mL/min in a gradient elution manner,
and the detection wavelength was set at 345 nm. RESULTS Eight constituents showed good linear relationships
within their own ranges (r>0.999 2), whose average recoveries were 98.22% — 101.03% with the RSDs of
0.87% —1.75% . CONCLUSION This accurate, stable and reproducible method can be used for the quality
control of P. sinensis.
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Tab.1 Information of samples

Vo

Vv

' 4 SR EilR=3
1 KA e Jo 20171120
2 KRR M7l 20171119
3 AR R Wt 20171001
4 KA RN 20170912
5 KA R HDiN 20171012
6 KRR JUEAR 20171011
7 KR Rk LM 20150712
8 FAR Tk L) 20130911
2 AEEER

2.1  &# &M Agilent 5TC-C (250 mm x
4.6 mm, 5 um); FEHHLIE (A) -0. 1% BEfR K
W (B), BEEEVEML (0~15 min, 5% ~15% A;
15~70 min, 15% ~25% A; 70 ~90 min, 25% A) ;
AW E 1.0 mL/ming AR 25 C &K
345 nm; HFEE 10 pL, TEARGIERMET, KA
W 8 Fh AL AT or B RE AT, AREEILE 1,

20
2 8

1

L L

0 10 20 30 40 50 60 70 80 90
{/min
B

LOBstEiR 2. REET 3.0 SRR 4 R 5. RRENEE 6 F&ERB 7. REURIRA 8. REUFER C

1. neochlorogenic acid 2. scopolin 3. chlorogenic acid 4. scopoletin 5. cryptochlorogenic acid 6. isochlorogenic acid B 7. iso-

chlorogenic acid A 8. isochlorogenic acid C

1 &% HPLC &itE

Fig.1 HPLC chromatograms of various constituents
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2.2 ARRSRERE S REFRBORFEHLK R
KA 0.5 ¢ (i 40 HFf ), # 100 mL B IZEHEIE IR
H, RSB 80% HIEE 50 mL, FRERE ., Wi T
AL EE 30 min, %, HI 80% HH KM A2 I8 K BT
W, PRS), g, WERIEW S mL RS E 10 mL &
R, 40% HESERZRZIBE, 1 0.45 pum FAFLIEE
ANfs .

2.3 ATRSRIERB A AE PRI G R A
BT 8/ 10 mL I, I H B R R
0.97 mg/mL [ ok JF iR 0. 68 mg/mlL ¢ R iR
0.38 mg/mL, SFLEJREZ A 0.62 mg/mL, 4% )52
B 1.16 mg/mlL, S4EEAR C 0.55 mg/mL, AR E%
11 0.32 mg/mL, A% R 0. 81 mg/mL A XT A& &
W45, K B R R X IR A4S 2 mL, 1R
IFE

2.4 AMXEFER EHEIOTIEGERW 0.2,
0.5, 1,5, 10 mL, AHESHELEZE 10 mL &
M, FE “2.17 TEGESAM TR, USRI
BEARFR (X)), R AHAETR (Y) #EATRIH,
BRI, SRNE 2, MR TES HIE
FEIN R AT

K2 BEHHBHXER

Tab.2 Linear relationships of various constituents

W ot . Sl

(pg-mL™")
BRI R Y=1.4453X+1.3412 0.999 6 4.750 0~237.50
KRBT Y=1.563 2X-2.063 4 0.999 9  4.000 0~200. 00
A Y=1.648 1X+2.9429 0.999 9 12.120 0~606. 00
Kzt S5 R Y=2.389 5X+5.506 2 0.999 7  8.500 0~425. 00
KEFENAE  Y=1.466 2X+0.597 7 0.999 8 10. 130 0~506. 50
SLFERE B Y=1.893 8X-5.4355 0.999 7 14.500 0~725. 00
FLERRE A Y=2.708 4X+4.058 5 0.9992 7.750 0~387.50
FREFRR C Y=2.669 4X-2.609 5 0.999 8 6. 880 0~344. 00

2.5 AEEEARIEE OB “2.37 TR GRS TR,
FEC2.17 TGRSR R 6 IR, A AR R
. RAEENEE., SRR, Frafime ., Rt .
SEEERR A, SRR B MR SRR C I i 1
RSD 43 %l & 0.88% . 0.55% . 0.55% . 1.02% .
1.21% ., 0.89% . 0.76% . 0.40% , 381z X%
R

2.6 AR MK ORI R — At
10 uL, ZEERFE O, 2, 4, 8, 12, 24 h, 7
“2.17 TGRSO A, MRS RIR . RE
T, SRR, BREERR . REE N, FaER
B, S&tJRR A MR C Wi AL RSD 43l A
0.72% . 0.51% . 0.82% . 0.54% . 1.31% . 0.52% .
668

1.43% . 0.61% , FKIIMHK G EERAE 24 h WEE M
RA4F,
2.7 EHEMIKE  REEREUE R,
“2.2" TR Uy ks s, FAT 6 iy, 7E
“2.17 TGRSR A, M ESRIR . AR
FH L. SRR, RESNEE, SRR B, 4t
FR A Fl 5 &% R C Wi A RSD 43 il 4 1. 88% |
1.69% . 1.71% . 1.13% . 1.61% . 1.44% . 1.53% .
1.78% , R EERERL.
2.8 mAfEDEXE OKERRCH 8 MEEY
AR CIREERES 0. 25 ¢, JLARECG 17, K
WPRE, B 100 mL HIEEHIEI T, 40k % A
AN IR SRR $ <2.27 TR 7 A R %
W, £ 2,17 TSR TR, TR AR K
SREINEE DR 5 R L 3,

®3 BEAMEERERBESR (n=6)

Tab.3 Results of recovery tests for various constituents

(n=6)
o AR, AR/ R/ E¥EK RSD
pg pg pg /% /%

Hak R 59.600  61.0 120.77  100.28  1.62
REET 210. 62 210 426.11 101.03  0.870
LRI IR 163. 67 152 315.72  100.04  1.01
[SEIE 60.700  65.0 126.82  100.65  1.68
RETH N 60.600  67.0  126.41  98.220 1.75
FERJRIR B 112.32 110 222.50  100.17  0.950
FEERJRTR A 93. 190 96.0 188. 89 99.690 1.73
SRR C 143.27 150 203.56  100.19  1.26

2.9 #HmaAmEME 4rlE 8 ft AR kb
KA 0.5 g, KEERE, # “2.27 T hikdl&
PO, 78 2. 17 TR0 TR, 1A
8 AT S A, S5RILFE 4,

H 4 AT, 8 HERIR Rkt g 4 s e 5 A
WIE0.1836~0.342 8 mg/g Z 1], KAEEH&A
HAE0.516 2~1.070 3 mg/g Z 0], SRR &H &
1£0.525 8~0.917 3 mg/g Z[0), FR&IRRSHE
1E0.194 0~0.350 8 mg/g Z 0], RELHENEESH
TH1E0. 146 6~0.315 3 mg/g Z 0], FLRER B &H
HTE 0.406 9~0.776 1 mg/g Z 0], FLEFIR A &FH
AE0.361 6~0.725 2 mg/g Z[0], FLJAR C &4
HTE0.508 5~0.993 4 mg/g Z[0]; UER WD EH
T/ IMERER 200 R A REBREE, RS AT TE 24
PRFFBUETT , MR 2 M hor st R R & A AN
BT 0.146 9 mg/g, AREHFSTAHEAGDT
0.413 0 mg/g, LR EA AT 0.420 6 mg/g,
BRERIA IR S A AT 0,155 2 mg/g, AEFEN
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Tab.4 Results of content determination of various constituents (mg/g, n=3)

Gt B R REHH SR Fa2t )5 iR REFNEE FERIER B FEERIFIR A FHERIEIR C
1 0.238 1 0.844 1 0.656 2 0.2415 0.247 8 0.448 7 0.373 2 0.569 4
2 0.206 7 0.516 2 0.525 8 0.203 9 0.146 6 0.670 1 0.5328 0.741 2
3 0.2152 0.962 5 0.592 1 0.219 8 0.287 0 0. 406 9 0.468 0 0.5825
4 0.284 4 0.899 9 0.539 5 0.280 5 0.3153 0.4859 0.361 6 0.508 5
5 0.336 4 1.046 3 0.917 3 0.350 8 0.244 8 0.623 4 0.4151 0.749 4
6 0.183 6 0.940 5 0.752 9 0.194 0 0.236 0 0.490 2 0.6213 0.6159
7 0.244 1 1.070 2 0.711 4 0.242'5 0.248 5 0.776 1 0.7252 0.993 4
8 0.342 8 1.070 3 0. 805 7 0.344 4 0.207 8 0.637 5 0.490 0 0.773 4
B & A AR T 01173 mg/g, SERERB &H  SUEAL R,

BHAGT0.3255 mg/g, FEFMR A SHBAE _
SE K.

BF0.289 3 mg/g, FEER C HFAHBEANEDT
0.406 8 mg/g,

3 ifig
3.1 AFAREE  ARIINEE T H BN

YENAEHUA XSRS 2 B R R, G -K oy 855K
RO BAAS; HRTAFMRERIR . SRR 055
JMsEm, 25 IR P R B ORI
0. 1% 85 B2 ¥ W AE ok M. 25 L r iR, DL & -
0. 1% 1R A U sl AR A6 B Ve I A SR fe e, D RU AN
Gy R LAY, WORBRIAE IR B
3.2 Ak Kiad HESCHERA REFD 2015 4ERR (P
EIZG L) — o A B 25 PN TR R 4 R R S 1) 48 A A
K43 5904 298 nm"' 1 327 nm! "> ARSI
SERRERAE R 85T 287, 300, 327, 345, 360 nm
FEZNWRZM T B IERELL, RINLE 345 nm 5%
PR UERIGE | BB, (RIS T S8 AR 4
B, HOFE 345 nm RSN
3.3 dEARHER S B AR EFTIME h k
PR Rl e v B A R M S R RS AN L R
g5, JUHOE 3, 4-ZUmMHEREZE e . 3, 5-MiHERE
EJCIR . 4, 5-MIHEREZS JE BR A5 7E AR Rk g
AR e B 2 e R IS R B A Bt
GO PR SR G PR . LA
g RS N L g SEOE A RAT PR @ o 15 S |
MEP 25 JE TR AR A3 R R R I e 1) o 42 il 48 A
PR BA AT

AW T 8 T o A i i I E Ty
B, RO i rh A A e H S R
TR I PR 25 R0 B A DY 8 Tl A AR bR A
4y, VISR ST 0 248 b5 & A R O iy B TR
TR R B i A K, PRUEHIG PR FH i A
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HPLC ;B MEARRE = LR BERZ A 4 T o

E oYL, wEtE, Kth, = #&H, K&K, #EXW, F W
(ETFEHAE, BOEERFELZNAFLIERAART PN, AL FPHEREHAARE L LE
Z, BT B 712046)

TEE. BM #S7 HPLC & MRS R P~ M L 28 8 A R I & IR . ST, S-F W S0 | JFLAS M & &=
Tk IR 60% L EEHRBUR AY 43 TR H Thermo Hypersil GOLD AQ C i+ (4.6 mmx250 mm, 5 pm); ¥izh
FHZ - 0.29% WKW, BEEEVERE, ARFURE 1.0 mL/min; A&MPEK 270 nm; HHE 30 C, R KT . ik
. SRR FULSIR TE 7.67~57.51 (r=0.9999) . 1.79~13.40 (r=0.999 8) . 0.78~5.85 (r=0.999
8). 5.06~37.98 (r=0.999 9) pg/mL {EHEINZMERR REF, FHIMAEEICR D518 99.61% . 103.74% | 98.31% |
99.56% , RSD 435Il 3.00% . 2.25% , 2.42% , 2.09% , &5i€ ZHEMERRRE, EEML, W8T L8 R n i
R

K. N4EY; A, WE TR T, S-RRH MRS, JFJLISER; HPLC
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Simultaneous determination of four constituents in the fruit core of Cornus
officinalis from different growing areas by HPLC

TANG Kai, NAN Mei-juan, ZHANG Hua-wei, JIANG Yi, SONG Xiao-mei, HUANG Wen-li,

DENG Chong*
(Key Laboratory for Traditional Chinese Medicine and New Drug Research of Shaanxi, Chinese Traditional and Herbal Drugs from Qinling Mountain Appli-

cation Development Engineering Technology Research Center, Shaanxi University of Traditional Chinese Medicine, Xianyang 712046, China)

ABSTRACT: AIM To establish an HPLC method for the simultaneous content determination of gallic acid,
morroniside, 5-hydroxymethylfurfural, protocatechuic acid in the fruit core of Cornus officinalis Sieb. et Zucc. from
different growing areas by HPLC. METHODS The analysis of 60% ethanol extract of the fruit core of C. officina-
lis was performed on a 30 C thermostatic Thermo Hypersil GOLD AQ C,; column (4.6 mmx250 mm, 5 pm),
with the mobile phase comprising of acetonitrile- 0. 2% aqueous formic acid flowing at 1. 0 mL/min in a gradient

elution manner, and the detection wavelength was set at 270 nm. RESULTS  Gallic acid, morroniside,
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