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BARBHKREE, Fik: &34 Kromasil Cg#(5 wm,4. 6 mm x 250 mm) ;%3548 : 7 & - 0. 05 mol/L B8 = £.47 (30: 70) ; 3%
%:230 nm; 43825 C iRk 1.0 mL/min; #4810 pL, KRR FIOKS KA E R AT A M P E 2B A 404Kk
BATHAT, I R AR &% R A MR ERAERG FHATNE, ERHHFE0.1~1.0 mg/mL L E N, KL% @4
ZMHX R RIF(R2=0.999 6) ,#f ok 8 F 3 AuAf i & 2 98.8% ,RSD 4 0.29% , 17 N REF Z3utgF G HH P HF0E& 2
A 2.17% ~4. 17% ;7% P4 h 45 A0 40 48 R 95K B F 4 51 % 0.19 ~0.39.0. 19 ~0.72.,0.87 ~8.17.0. 11 ~0.29 #= 0. 08 ~
0. 14 mg/kg; 3472 2+ A4 h A HA %, DHC . DDT . PCNB #45% % % 4% 34 0. 021 ~0. 063.0. 039 ~0. 121 F= 0. 024 ~0. 050
mg/kg, k1T AR FGEM P HAEFOEITHHETELILRZL AMEAEA T ITHEL B ANIALRGAE B 1
25 DDT 4 RAFS, A B T2 BARHZGEHHE(H AN AR AL B O ZEATLATE) FPHRIAL, F %
BM BRI EEIT
KR AL ARAT ;s RGO S AT IR R AR R 2Bk
Analysis of Paeoniflorin, Residual Pesticide and Heavy Metal Content Determination in
Radix Paeoniae Rubra from Different Habitats by HPLC
Chen Shu
( Pharmacy Department of Xiyuan Hospital, China Academy of Chinese Medical Sciences, Beijing 100091, China)
Abstract Objective:To establish a HPLC method to determine the content of paeoniflorin as well as residual pesticide and heavy metal
in Radix Paeoniae Rubra in different areas. Methods: Chromatographic column was Kromasil C 5 column (5 w m, 4.6 mm x250 mm) ;
mobile phase was methanol -0. 05mol/L potassium dihydrogen phosphate (30:70) ; wavelength was 230 nm; column temperature was 25
°C ; flow rate was 1 mI./min; sample size was 10 L. Analysis of heavy metal lead, arsenic, copper, cadmium, mercury in Paeonia lacti-
flora were determined by atomic absorption spectrophotometry, and gas chromatography was used for the determination of organochlorine
pesticide residues. Results: The content of paeoniflorin was in the range of 0. 1 to 1.0 mg/mL, and the linear relationship between con-
centration and peak area (R2 =0.9996) were good. The average recovery was 98.8% , and RSD was 0.29% . The content of paeoni-
florin in Radix Paeoniae Rubra from 17 different areas was 2. 17 ~4. 17% ; residues of arsenic, lead, copper, cadmium, mercury in Ra-
dix Paeoniae Rubra were 0.19 ~0.39, 0.19 ~0.72, 0.87 ~8.17, 0. 11 ~0.29 and 0.08 ~0. 14mg/kg; part of Paeonia lactiflora
found the detection of organochlorine residues, and DHC, DDT, PCNB were respectively 0. 021 ~0. 063, 0. 039 ~0.121 and 0. 024 ~
0. 050mg/kg. Conclusion: The contents of paeoniflorin in Paeonia lactiflora in 17 areas were all in accord with the Chinese pharmaco-
poeial requirements; there is a certain amount of metal materials and organic chlorine pesticide residues in medicinal materials, and ex-
cept 1 copy of DDT content exceeding the standard, the quantity are in line with the “medicinal plants and preparations of the green
trade standard” in the provisions on limits of heavy metal and pesticide residue in other medicinal herbs. The overall quality of Paeonia
lactiflora is good.
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NS RAL G CEVRAT B ) 2 AR AT Y 20
PERT , R~ B R A S AT IR H EAT 251
BIATAT AT MR S A R AT 2
5 ARAT BRI 75% Lh B R R P AR 2 R
HLE FEPRPELL o3, i T A3 KU A R
T N PREE R 2R 1Y) 22 S 2, AN [] 7 3t 25 A5 24 4 vh Ay
G A R O e R 22 O B SR Mk
2 5% B A I ) 25 5

ARSCHENE T — TP 5E SRAT 2588 th AT 251 & iy
O AH 8,33 1= ( High Performance Liquid Chromatogra-
phy ,HPLC) , & 17 ANAS[R] 7 b AR AT 2561 AT 25 1 1Y
B, JF HARYE 25 ML 7 i 0 ORAT 2R v 4 e i
A PLAIER 25 B B AT I oA, BRARIE AR o
| BRI
L1 A5y & ROBAH 635 (Waters1525 , it
A PUTCH KOBGH A S AN 5 ) 5 HL 7~ KF AT204 (Hff
e A 5 T IRBO GBI (1020MPT, K75 35 R/ K
KA A ETEAL (Agilent 7890A) 5 AT 25 1 R Xof
HR i R ARAT X BREG A (b [ 24 i AR P il v R BT ),
AN TR 25 44 S i 45 5 B4 S Y R LB L5 L OR B
VAW (I bR e B 5 bl ) s Bk all O L (i 4l
I (Fisher 23 7)) 3 S50 7K O — Rz 18K

1.2 F
L2.1 SR~ AT25 T & RO E

L2117 st SRR & RO 8 1% 7, Kro-
masil C g (5 um,4. 6 mm x 250 mm) ; 3 8 48 % FH H
fi —0. 05 mol/L #PR — & # (30:70) ; UV A6 Il £ 45
K 230 nm; FER 25 °C ;3 1.0 mL/min; #FAE R 10
pLo HSIENEIATZ T, KT 3 000,
L2012 X R IE Ml & S AT 258 6 B
T A B TR A TR 36 b, RE TR S L
J& , MERAFRIL 100 mg A7 25 T 50 mL 25 5, i i
F RS A I, Ak 5 FH PR e 25 2 20 3, VARV B3 o0 2
mg/mL %] BE S U o

1.2.1.3 LT K FRERATHE 0.5
g BT HIE=MMP , MAPE 35 mL, 24 h 5,8
7530 min, A EEIR)G , SIEAGLTIET 50 mL 25l
RS E R B2 PR G4 0.45 pm JERRL U8,
FeU1 2. 1L 17 gk S R ERE S0 AT

1.2. 1.4 FruEfii 2k R PEVE Bl 40 BAE 2 R B ik
A5 IR A% 0.5,1.0,2.0,4.0,5.0 mL, &F 10
mL CARE AR, B B 5 B 28 4R, IRk
4 0.1,0.2,0.4,0.8,1.0 mg/ml [ 25 b7 iV TR,
FU2. L1 TR SRR BT, LA (X)) St A

B, AT (Y ) A b P b 101 45 0 7y
Y=14589x107X +12 542(R2=0.999 6), %R 3
W1 ATZEEAE 0. 1 ~ 1.0 me/mL 5 [FI P, v JE 15 0 T

IZRIESC R LA o
L2105 W% BCEIRATZE X IR o I3 08 &, i

il AR L (0. 1,0. 4.0, 8 mg/mL) ¥ J3E AYAT 245 %)
HRAR TR, A AT S 03, 4451 2. 117 T h (A3 4%
PEBEREI BT 1 d NIESEHERE 5 UK, ESEE 3 d, il 5E
AR, TS AR H N M H A RSD, 2551 H N
RSD {H 4 0.39% , H[a] RSD i 1. 02% ,

1L.2.1.6 EEME WEMRBORATHBIAR 0.5 ¢, F17
PRI 6 5y, 4521, 2. 1. 37 35 R J5 i 1l 4 At it A v ik
AL 201 1V 0N @55 R A e T 20 A AR AR Al 2
HRATAH I & i, S5 R R FE b AT 1 7 2
SN 4. 17% ,RSD 2y 0.21% , 156 B A Jy ¥ %) 1 5
[SY/Ta8

12,17 FsErE B — Bl m s i, 7e 28 i T e
0,2,4,8,10 h J5,#“1.2. 1. 1”0 | @& 3% &b #6474
B, 05 B A ] B TR] AT 245 A AR, JF5 0 ZINesF 1Y
WA A R AR BE A, 45 SRS (W) )R] CTR] Y RSD H
0. 89% , LHILEKRTE 10 h NIRFREEE .

1.2.1.8  JnAERISeR  HEGFRICC J1 & B AR AT 2
6 3, P340 18 3 1y FBRA b O 3 AN K P 0 il
BRI — R 8 IR E AV, 150 1. 2. 1 37 IR ik il
R VA W, IR L 20 11 T i A R AT
BT, C SR AR

12,19 FERERNE BT A7 n SR AT 2
BRI REE I 3 S0, HERRFRIR 0. 5 g il & AR il & =
Byo 4% 1.2, 1. 37 30T Jy il a (a0, i 2 52 A
ST /30 WP W Rt 1 O a7 S i B T TRETS L T AR
1.2.2 HGRA R oRIIE 282010 4
AR N RSEFNE 25 30) | SR I IR 43 D't 't B2 s
KA 1T AR H R AR AT 2501 v Y 4 TR AL
W ORIEAT TINE o FIRCEG HIRE Y Bl SRV 1 €
AP ARE) Hhoxt T 43 J8 JT R Y IR 4545 4« 85 (Pb)
<5 mg/kg 1 (As) <2.0 mg/ke, i ( Cu) <20 mg/ke.
#5(Cd) <0.3 mg/kg 7k (Hg) <0. 2 mg/kg,

1.2.3 SAEEENE AR RE S Rh4E
N ERIEANE 24 1) 2000 Rt —ERH 57 TXQ A HLAEAR 25 5%
BRI VR, X0k A 17 AN [R] P 3 2R AT 258 A AL
AL 757575 (BHC) (%R B (DDT) | T il B4
(PCNB) iy 5% B i JEATI0 7 , 0 e 45 2R 3% 4. 1% I8
(25 R Bl 300 a0 1 st Aol bR o ) A IR o I
757875 (BHC) <0. 1 mg/ke i V% 36 (DDT) <0. 1 mg/



- 1226 - WORLD CHINESE MEDICINE

September. 2014, Vol. 9,No. 9

kg FLAARALAE(PCNB) <O. 1 meg/kg.

2 %R

21 RURARE R R A A R
MU H 85 v B B 1 2 D% 98.8% , RSD
0.29% ,ELIKLERILE 1,

#£1 HPLC-UVEZMERSHGHEFESEHELZE(n=6)
or ABEMAR WE  BHCE oo RSD
=S (mg) (mg) (%) HEMCE g
1 22.7 21.9 98.7 98.8 0.29
2 22.8 22.2 98.7
3 40. 8 40.0 98.8
4 40.7 39.7 98.5
5 60. 2 59.8 99.3
6 59.8 59.2 99.0
2.2 WEbrEM&IT RS PATAF RN SR A
FnE 1 s, Egs R IR 2,
1
1
A A
(; s 1.0 rS 6 5 10 lIS
it ] /min 4 fa)/min
(a) XfBRS (b) ¥

HPLC i 1 A&
REXRESHERNBAREREE(AHH)
R2 ARFHFGHGHEIENELR

&1

o o AL ER . o N ISEIR=Res )
s 7 (%) G5 P (%)

1 NZEHBURE A 2.85 10 B 3.24

2 NEE =t 4.17 11 ks 4.08

3 ASEEIAR 3.17 12 FHHESE 4.12

4 EuE 7t 3.42 13 JArdb Rk 2.17

5 Pu 1| B EL 3.19 14 JdpET 3.84

6 TP 3.17 15 g s 3.59

7 17 R 2.98 16 gaibar i Z¢ 3.16

8 SRR 2.87 17 Hrssng By 2.58

9 IR 3.15
2.3 EAJRH AP B ORPME  MESS R IR 3,
2.4 SAHEEEDNEAPARARE  HARG R
*4,
3 4ig

BN T IE AR H AR AT 5 TR AT 254 5
(1) HPLC J5 ik, 120k etk by, A9 0.1 ~ 1. 0
mg/mL, SEX R [ R Ay 98. 8% ,RSD 4 0.29% (n
=6) , J7 G B AR E M A, D7 5E 17 A AT
PEHL AR AT R P AT R SR N 2.17% ~4.17%,

ST ML B ARAT 2R Th S A i 25 R HISAF G 2010 4R
(e N RS AN 25 ) v R AT 25 0 b 5 AT 25 AN
DT 8% B HLE . Horbr, AN 5ty L 2= 5 B 7 1Y 7R
AN AT B R R 4. 17%
BRI 7 M 2R AT 20 K AR AR AT PR S Y
R R i 5k B 400 019 ~ 0. 39 mg/kg
0.19 ~0.72 mg/kg.0.87 ~8.17 mg/kg.0.11 ~0.29
mg/kg 0. 08 ~0. 14 mg/kg; H i IR T H A H o fe ey
17 Ay i 4 B0 K s, FoAth o0 28 &8 43 7 b A A
EIHIRZE M h E AR S AR A (A
A O S AT AR ) R g PR ER T
x3 FEFHMFNSFESENNELER

& (mg/kg) ,n i3

iy P oW W W R
1 WEHH/REARE 039 0.5 2.51 0.21 /
2 e e / 0.72 3.44 0.14 /
3 NEJUR ARy / 0.35 1.78 / 0.08
4 NEREA (o 0.20 0.29 0.89 0.11 /
5 Py )1 P L / 0.59 3.59 0.21 /
6 LTV / 0.48 4.59 0.23 /
7 127 R / 0.51 4.12 0.19 0.09
8 SRR / / 3.88 / /
9 B 0.19 0.29 817 0.16 /
10 oy RARETR:) / 0.19 6.12 0.19 0.11
11 R / 0.32 3.25 0.22 /
12 T / 0.39 2.58 0.14 /
13 OB Wi 0.24 0.42 3.39 0.29 0.14
14 mALET / 0.54 0.87 0.27 /
15 g A 0.38 / 0.91 0.21 /
16 S ] ) 2 0.20 0.22 215 0.17  0.09
17 BRI B / 0.25 2.08 0.19 /
/T RERK
F4 FEFHPEIEKERANZBE (mg/kg)
K 7o BHC A mﬁg/[)kTg) = PCNB
1 NSENBUR AT 0.058 0. 068 /
2 e 0.021 0. 054 /
3 DNERESIE R 0.048 0.078 /
4 BERE A (o / 0.058 0.048
5 Py ] EE E / 0.042 /
6 SIS IES / 0. 039 /
7 127 R 0. 063 0. 047 /
8 SUS AR 0. 042 0. 051 0. 024
9 BT / 0. 049 /
10 BT 0. 058 0. 121 /
11 kL 0. 029 0. 087 /
12 RN / 0.058 0. 037
13 AL AR YR / 0. 059 /
14 WAL / 0. 047 /
15 iP5 B 0. 039 0.039 0. 050
16 EEHETIES / 0. 041 0.038
17 B T 0. 040 0.048 0. 032
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AR 28R ER e v 25 2 bE I 1 S B ) I, 2 b
AR~ 2R R A LSS, DHC . DDT PCNB [1)5% B &
4350 0.021 ~0.063 mg/kg.0.039 ~0.121 mg/kg.
0.024 ~0.050 mg/kg, H:rf L DDT fy#6 R 85 55, 17
b e A PR R UL 53 B W AR AT DDT 5 4t 35 5
0. 121 mg/kg, 1t 25 FHAE Y B il 7702 O q 7l
FRiE) X T DDT<O0. 1 mg/kg ARG ZER, J5UA Al fE
RFERBFAIEARA EE K, R KR A
SE ORI R IR B, G EOZHLIX Y 2R AR
L3 AT R LTS IAE R
25 LA, ARAT 2568 ) S5 i PR M AS [ T S B
WS MEAT AT NG E X ESE RREE,
X ARAT 1 S AE T AT BTG R F 25 % 2 HA &
B E , ASBIFTORG N W DA 2 AT 19 5 B 4 S 2 A
A
5% 3k
[T, B9, S04 ARATHFAE B SR 4 RS A A B 1
L)), E SRR AR, 2011,17(18) 107

(2 3KAEE , SehRIE, TN, 145 , AT BAT 26 , AT26 B % 45 4 ik
MR HE /D BUS LA B0 e [ 1] o [ v 2544 75,2013, 38
(19) ;3358 —3362.

(3T, KAk, 8008, 3/ B ORL AR O BRI 7S (] i3 op

24,2012,7(1) ;331 —332.

(432208, 300 2 RE. RATHIE B RS RELT]. 259300 i
4%,2010,3(4) :431.

(5] T35, 6 5, 28 . ARAT S EAT R 25 EeR L) ] i S2 50 05 7
22Jes 2010,16(7) ;112 - 114.

(6] V72 X, BRAEAR, . JRAT R AR 2 IR IR 54 42 15 5 K562 [ 8 2
TR T B A 56 5 R AR Ak A Se s 9 [T ] A [ Hh 24 2% 3%, 2010, 35
(24) ;3377 -3381.

(71T, B304, AT AT B BT UL T M vt A BT B2 R 4t i
R B[ 1] BRI B, 201,11 (14) :2609 ~2611.

(8148, i, BB 2. ARAT R AT HL R AE I UPLC - MS Rt 42
W L], I R 27275 ,2011,36(6) :694 —697.

[OTsRMAS, NS, AR N7, AT ZHE T R e AR [T 2l
#,2011,34(10) ;1569 - 1574.

[10] 5, 1L, Tk, — i 22 PR R0 2 2R AT A S [R) 28 280 B 40 1 5

HE[T]. TRPHZY R R 24,2011 ,28(8) :594 —598.
(VYRR BOtb 2, Sk k. ARATHATZG T, AT 25 INBR 1T DR A7 2% 58 R AT
MEHRAE T LR T]. Rl ,2011,32(12) 196 - 100.
(127K, F A, R FR B, R[] B B 3 06 AR AT oA 24 3 Bk 5% el ) 955
RO AR SR XS LU ST [T ] B 2 B2 1 24, 2013,24 (8) 1 1820 -
1822.
[13)R&D7, A2 b Eh. RP — HPLC y 10 AR AT ST 5k} AT 25 1
MFRATEHE SR T]. P EZ 5 ,2011,22(7) 1623 -625.
(2014 -02 - 07 WeA5  FTiEspit. 49)

XTFHED T HEZZHEMBIHEL E FBBMEEER” SRTHEVIAE M

B R 24 8P BRI R 2256~ A S AR 7 K i B
BRI IE S B S 25 B b T2 R A e b 40380 oA 4 AR S8 0
25 ARE PR PRI e R KF P R 222 AT A R 1Y
PR o AR, 24 DR B0 R AT TR 52 BURE R HR B2 25 S 10 i JEE
AL, AR R AR 4 B 2 Bt AR BT 5T 0T F IR A
AR TARRIT I UG 1R Mt R R o D T A R A K 4
B, W7o EIRASENE , 43 B2 5 15 S b ILBURS 4, 7
E-SIIE: DN NI o B &

Hh [ v R 2 [ B AR PO BUE T 2014 4K 1L A PRI TEdE T
I T R P MR BRIE DT R RO WA AL R R
BT, o [ B2 RIS AL B 452

— SN

1+ I A BRI e R T H WP R SR L, BT x4
BRI ARS HEE D7 % R R WA TE 22 30 A% AR A O B R KA R 7
Ve LR DL, A a8 ] R U4 452 44 IR 2 3 AR /R I 2, 44
Al AR N BRI 27 2] (R 23 B RE PRI O AL R TEE IR PR
SR T R E . EENAFWT

L ARG REE 2 AR AR AL R TS s R85 (2R 4R
W) 5

2. [EBE RN L Tk IR TR 22 9 5 A AR R 2 (2 L Jk
)

3. BRI EoR IR IEZ K 5 &R M2 s (FNEREER)

4. FE B EPEE R AL IR U2 5 5 14 AR 2 (JEF

BHR) ;

5. [ B R IR T S I S5 A R U 3 I I 42 56 5 44 R
RS (BT AT BRI ) 5 7k 5 Bt AR 8380 ARV T8 7 H KU I T
53 T AL RN 2 (AR AR BENT ) 5 4% 4 v B2 B4 B 246 s
PRI R UE 5 R I E 2R 56 5 A% AR R 2 (ZRvg ) EAR BRI

6. % IEZIEERIE DRI BN (EEEELE
Ui

= REYI B

2014 4F 11 H 15 H ~16 H,11 A 14 H(JAH) T,

=B M,

A S B PG ik U AT I X S

PU I & L5 :010 — 58650017 ; 13522902130

T A REDLR

LoER#00 T 11T 1 HAG R E SR R 44 15 L, He 4 Ik
A+ htp://210.76.97.27/zyy/reception/learn/zxbm. jsp ;

2. B g . 1500 o/ A (55 85Il 2 2okt 9% R BE) ,
1800 Jo/ N (5 i)l B bt % R B AR 2% ) , scil A1 1 B ]
LB, 22 55 2 T U I 2 HE R R

TEULBRHF A 2 OB A

o P B 25 B B A o
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