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WE. BN ZSFANNThRIRRYPERRE FER ABLF FTEAHRF . OTHFBATEABH ST S RMEEE,
Fik  &ikAEA Agilent Eclipse XDB C, (250 mm X 4. 6 mm, 5 um) ;731484 0. 2% FERIZR — THE (D) 7k A4 1.0 mL/ min,
ek KA 275 nm, AR A 40 CER SRM AFER BEF LB RF . OFF BRI ABH R ETRAESANE 39575~
158.3 wg/ mL.2.4625~98.5 wg/ mL.2. 56~ 102. 4 wg/ mL.2. 862 5~ 114.5 pg/ mL.2. 64~ 105. 6 pg/ mL.3. 117 5~124.7 pg/ mL
HE NS EAREELELZRF(r>0.9996,n=6) ;45 % E X1 R4 RSD 5 5 A 1.15%,0.83%,1.79%,2.05%,1.72%, 1. 31%
(n=06);mAE B FE 5 3 A 98.47%, 98. 74%, 98. 83%, 98. 45%, 98. 51%, 98. 69% , RSD % %1 # 1.30%,0.95%, 1. 15%, 0. 83%,
1.26%,1.51%(n = 6);3 BAES P a9 F35 4558 4 1. 151,0.434,0.715,1.175,0.925,1. 542 mg / g(n=3) G5iE AT 2895 k1
1% Hel EH T 5, TR TR KIF AR K = e 69 23R

KR 5 20BN E %k IR R S R B A BB R B R R B AR
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Simultaneous Determination of Six Phenolic Acids in the Extract of Cynanchi Paniculati

Radix et Rhizoma by HPLC
LI Zhixia,Ll Zhengguo
(Jining Center for Food and Drug Control of Shandong Province, Jining,Shandong,China 272025)
Abstract: Objective To establish a high — performance liquid chromatography (HPLC) method for the simultaneous determination

of chlorogenic acid, vanillic acid, hesperidin, paeonolide, vincetoxicosid B and paeonol in the extract of Cynanchi Paniculati Radix et

F—1EE EEE, &, KEAF, ZE 50,5185 @k P hh ik, (b F154)731744949@q. com.
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Rhizoma. Methods The chromatographic column was Agilent Eclipse XDB C, column (250 mm X 4.6 mm,5 um),the mobile
phase was 0.2% formic acid aqueous solution — acetonitrile (gradient elution) , the flow rate was 1.0 mL/ min, the detection
The linear ranges of chlorogenic acid, vanillic acid,
hesperidin, paeonolide, vincetoxicosid B and paeonol were 3.957 5-158.3 pg/mL,2.462 5-98.5 pg/mL,2.56-102.4 pg/mL,
2.862 5 - 114.5 pg/ mlL,2.64 - 105.6 pg/ mL and 3.117 5 - 124.7 pg/ mL (r 2 0.999 6,n = 6) , respectively. The RSDs of
precision tests were 1.15%,0.83%,1.79%,2.05%,1.72% and 1.31% (n = 6), respectively. The recovery rates of the above six

phenolic acids were 98.47%,98. 74%,98. 83%,98. 45%,98. 51% and 98.69% with RSDs of 1.30%,0.95%,1.15%,0.83%,1.26%

wavelength was 275 nm, and the column temperature was 40 °C. Results

and 1.51% (n =6),respectively. The average contents of the above six phenolic acids in the three batches of samples were 1. 151,
0.434,0.715,1.175,0.925 and 1.542 mg/ g (n = 3),respectively. Conclusion The established method is simple, rapid, accurate
and reliable,which can be used for the quality evaluation of related products of Cynanchi Paniculati Radix et Rhizoma.

Key words: HPLC; Cynanchi Paniculati Radix et Rhizoma; chlorogenic acid; vanillic acid; hesperidin; paeonolide ; vincetoxicosid B

paeonol

BARILR R T (AR AR ), A% BRI
— R A BB, B R Y KW Cynanchum
paniculatum (Bge. ) Kitag. )T 1A S A 25 PR, ok
L AME B2, BRI AT0E I A5 1R
i T I D RL, v KRR PR AR M
IR NS RIS SURRZ R AR AR A
KM C21 SRS HEIR I A Y 2R R
3B ol B AR R W] LA B R s
YHR BT IR PO EESEVE T - 2L B AT SE HAY
W T Bz W 1 kg HAG DU A8 AP 140, 6 I8 B 55 SR B o A
5 v 3 Ao B It Ak T 1 o A8 A R BB L R
SRR £ 3 (HPLC ) 35 [] B 000 2 0% < VB 2 ) v 2 D
MR AR R AT PRE I JEAT AT B AP K B Y
T, BT IE B 24 R A it i T 2 B4 SR B
BT,
1 XE5RE
1.1 {¢=8

Waters €2695 7l 125 %4 W AH €0, 3% A3 ( 3¢ B IR AR A
A, BLA Empower (B3 T /RN s ZFS RYJig % 728 kAL (&
5 AN 2L FR AR A BRZA 7] ) 5 Gilson BURS WA (35 1
LI < 1 > A RRA ) s RE30 B 75 7 VAL
(BT A A BR A F) L, D%k 320 WL A58 30 kHz) ;
B4 TR (i — 18 7 28 A FR A R 5 BS BLHL 7
F- (FE [ Sartorius 23 7l L, 4558 0. 01 mg) o
1.2 X%

2 JU R X B A (4 S 110753 - 202018, 4 7 >
96. 1%) , 7 H IR X B & (L5 110776 — 201503, 46
FE >99.8%) , B Bz 11 %5 B (4152 110721 - 201818,
gl > 96.2%) , FF K By & B (A5 O 110708 -
201908, 4l > 99. 8%) , ¥4 [ r [ £ i 24 il A AT
Bt 5 1+ B B T % B Ll A= R A FRA | b
S P1879, 4L > 98% ) 5 LA B X HR ity (U 1| 3L v Fi L
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K3 AR A BR S 7], #E500 202019, 465 > 98%) s i K
B By (SE g &= A O it S 4 Sl 20210705,
20210816,20210906, LL N i FR a, b, c) ; LN (1540,
TEFEBR e A s 2iAk K CA D s Hax iR 1 o o b 2t
WIS 4 W A 2B N b 25k i i, 2 K B2 1E
FAEH 2 ITA E R IE A
2 HAEEER
2.1 fiEEG

{aiEFE : Agilent Eclipse XDB Cg#E(250 mm X 4. 6 mm,
5 wm) s FshAH 0. 2% R KW (A) - 25 (B) B
YN0 ~ 19 min B} 10%B ~ 33%B, 19 ~ 32 min i 33%B ~
58%B, 32~46 min I} 58%B ~83%B, 46 ~58 min M
83%B ~90%B) ; i : 1. 0 mL / min; K K : 275 nm; £
40 C; A 10 pl.
2.2 HBRKEERWHE

PRI I3 1, M e, ik 24 H 0, inali Ak oK 151 38
PEEL3 U, 1O 13 A5 /K #2001 h, 58 2 IR SR
3N 10 f5 K, SR HCL h, & IR BOR , 1k, IR
W45 (- 0.10 MPa,< 80 °C) EAIXTE N 1. 20( F i),
N BEFE AP Il B K 60% , T 24 h, UE T,
PR BT T BEULTE W1t 001 x 7 PHES TR R , Wi gk
Ui, m s B 22 R AL IR [ HPD300 — HPD826
(1:1.5,V/ V) TRk, KALABE H K 8613 BV (4 A
BO 1, H60% & T4 BV #1730, 8 £ BB , Tk
a5, T BA
2.3 BRHE

TR G0 Ll VS VA < IR iR A R R P
Wy I IR B R FH R Bk HE T 450 B A SRR e, B
100 mL 28 Ff b, FH & 15 i 01 0 25, TC i) L i IR
TR MR FHEZ B RAT IR B AP M o v B
A3 54 158.3,98.5,102. 4,114.5,105. 6,124. 7 ug/ mL
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FITR AT R VAT, A5 o

P T B2, 2 50 F AR K IR B 100 mg, K
BFRE , B 10 mL AR, N 60% LT 5 7 i,
f) [y ek S N IS
2.4 FHiRFEEE

LIRS B 2. 300 IR A X BE R ORI
WEWAS 10 pL, 32 2. 1IN (BG5S - 0, a5 1 D0
BT WL, SRR A R R R AT P I B L TR
T B KT 6 Rl Ar (050 B 1 R, % @ i

MR R R IR AR R R
L FHTH B P R 5T e v FE 430 R 3. 957 5,7. 915,
15.83,39.575,79. 15,158.3 pg/ mL, 2. 462 5, 4. 925,
9.85,24.625,49.25,98.5 g/ mL,2.56,5.12,10. 24,
25.6,51.2, 102.4 wg/ mL, 2.862 5, 5.725, 11.45,
28.625,57.25,114.5 wg/ mL,2. 64,5.28,10. 56,26. 4,
52.8,105.6 pg/ mL,3.117 5, 6.235, 12.47, 31. 175,
62.35,124. 7 wg / mL B R0 BB SR 32 2. 1 T R (4
TEARAEHERE AT, IF i SR TR, LA R St 5 0 T 2 vk

0™ FE (X)) M A b W THT AL (V) S S s ARt A TR T U 2%
450 S B F TR v R U BT 1A 5 0 AT PR R 4 1
30 ) R ESD
ZZ | ] R AT K B IR R 5 IR B HE ST
ol | ;h Pl B BRI NG HE B KT B R vl FE 43 M 15. 83,
of UL )l JUL 9.85,10.24, 11.45,10. 56, 12. 47 pg/ mL 18 & %}
O e VR0 WL, 3 2. 10T 3 4 0 T A HEREISE 69K
A LEILULHE |, AR B R
imy T P R < R 2 R IR I T ) (24 b)
40 100 mg, AT 6 43, ¢ 2. 3T J5 1 il 28 L3 it V4 VA,
350 ° 2. VT (R A PR 2 0 S TR, IR
0] | ; LI 1, 2 T A BT
ol 1| I BRI 2. 390 T kit S i, 2> 3 0,
SN 2 o 1,2,3,6,9,15,30 h S REIE , O AL, I H5E 3
T T b SR 1, FWIER SR 30 h RS TE FLAT
. R TS < BBCEL R 5 Jg 9 1A% I DR B4 (HE
I GRE 2 AEEB 3 AW 4 FEBESF S awap M D)S0 mg KEFRE AT 640, I 60% LB A
6. K> M RS AR R R A BERR AR B EE PR R R L

A RS R ER B AR SRR
B1 SHHEEeIEE
1. Chlorogenic acid 2. Vanillic acid 3. Hesperidin 4. Paeonolide
5. Vincetoxicosid B 6. Paeonol
A. Mixed reference solution B. Test solution

Fig.1 HPLC chromatograms
NG R EE RGO 2. 3 T IR A X I IR
10,5,2.5,1,0.5,0.25 mL, 435 '% 10 mL 25 &),

i H B A PH Bz B ot 9K B2 43 301 4 15. 83, 9. 85, 10. 24,
11.45,10.56,12. 47 g/ mL B3R A X5 B S 4 mL,
B 10 mLAER T, NG E A 75 A5 Ml i 5
280. 45 wm fALUEREIE L #EREIE , Tl SR AR, Jf 1t
SINRE DR A5 R 1,
2.5 HEmERENE

B3 HE (LS50 51 0 a, b, o) B IR I 45 100 me,

®1 KUXEER RBEEEEU.REMRMELRKIKESER (0 =6)

Tab.1 Results of the linear relation test,precision repeatability,stability tests and recovery test (n =6)

i SMXAFR HEERE F PRI R ILIR I ﬁU#‘f';EMiiii%l(%)
w2 75 A2 r SEEE(pug/mL)  RSD(%)  AF(mglg) RSD(%)  RSD(%) X RSD

SRR Y=7.8405x10° X+1523.7 0.9999 3.9575~158.3 1.15 1.172 2.34 1.79 98.47  1.30
FE# Y=1.0065x10°X-2835.4 0.9998 2.4625~98.5 0.83 0.438 1.86 1. 54 98.74  0.95
R Y=8.7528x10° X+ 1271.5 0.9996 2.56~102.4 1.79 0.714 1.58 1.78 98.83  1.15
FEBRE Y=1.3448x10°X+564.8  0.9997 2.8625~114.5 2.05 1.178 1.71 2.06 98.45  0.83
B B Y=9.5834x10'X+3107.9 0.999 8 2.64~105.6 1.72 0.923 2.42 1.49 98.51  1.26
FF & B Y=1.7482x10° X+1062.6 0.9999 3.1175~124.7 1.31 1.549 1.95 1.33 98.69 1.5l
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FE B #2300 N Jr il A& ik i S, #2190
TS SRR E 3K, 0 SR I AR, IR
RUER2,

%2 HREEUELER(n=3)
Tab.2 Results of the content determination of six phenolic acids

in samples (n =3)

A &% (mg/e) X(mg/g) RSD(%)
a b c

2R BR 1.127 1.172 1.154 1.151 1.96
HHEB 0.426 0.435 0.441 0. 434 1.73
FE R 0.707 0.718 0.720 0.715 0.98
FEERF  1.186 1.178 1.162 1.175 1. 04
& 33 B 0.938 0.924 0.913  0.925 1.35
I+ ok By 1.549 1.546 1.531 1.542 0. 62
3 itig

3.1 Rl IERE

SRR B EIR R P E AT AR B &
FF Bz iy 45 6 B8 5 43 501 28 58 A0 A A A 45 SR A e
326,261,283,278,268 /371,275 nm I K Ab A i Kk
W, 7E 275 nm P AL 1) ik IR Y K AR I AT 455
R ERE 275 nm M MEEIE K .
3.2 mhiHERE

HET W - 0. 2% W B - 0. 2% SR H EE -
0. 1% B FR X AR CIE R RS, KNG - 0. 2%
R A 3R ()RR 2T A | (B i I G T K 4 15 2 3% Wl 3 0
FHABT A, B AR E R AR AT
PR JEAT L FIHTH B S K B i £ B B R 2 R A
PERECNE - 0. 2% W RIK R B A .
3.3 KILWAEIERE

R FH AL AR g 3 FH 0 1 A < SR B2 Uy, i 0 3 o
i 3% Z2 F AU 45 1) R AL R AR & B, HPD300 1l HPD826
2 Fp 7S5 LA R ICH I i AR ROR By, ol IR A e
9 1:1.5(V/ V) HPD826 REH t- 1 B8 A AILIR 28 I v
P 28 B 47, ISR R e B B A R AT AT ; HPD300 g
AT b R A 553 0B A S AR S S IS S R A 2 1y R
VB FH AT X6 AN [ 28 il 2 146 45 W SR A 3 < 0 b ok O i
KB RO o
3.4 ETIERIEE

VEPRERIFR A R K6 R AT FHE BT I RTE B
FF Bz W 6 F o4 R 2% S48 b , WI L IR RAEAR T2 4%
P S R R IR U B 0 i A R R R
F P ) PR B B PE R T I R A S R 1Y) % i AR
XPH G, A R AR R A AT B R B i
G5B FE Rz W R SR AE I 45 T 27 A4k s
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3.5 FHiEEM
AW 5T S 1 HPLC (R R ] & (PR, o] FH 1
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