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Quality Evaluation on Rhizoma Corydalis Cultivated in
Compliance with Good Agricultural Practices
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Abstract: Based on four years of continuous detection on the concentration of tetrahydropal-
matine ,heavy metal and pesticide residue, we evaluated the active ingredient and security of
Rhizoma Corydalis cultivated by Good Agricultural Practice in red-soil slopes in Jiangxi pro-
vince. The results showed that tetrahydropalmatine detected by using HPLC was between
0. 066% —0. 088% ,while harmful elements such as Pb (0. 76 mg/kg) ,Cd (0. 22 mg/kg), As
(0. 0025 mg/kg) ,Hg (0. 007 mg/kg) ,and Cu (5. 26 mg/kg) were detected by flame atomic
absorption spectrophotometer, pesticide residue determined by gas chromatography showed
organic chlorine was 0. 033 mg/kg, and 2,2-bis (4-chlorophenyl)-1, 1, 1-trichloroethane and
quintozene were only at trace concentrations. All content agreed with the request by the subdi-
vision in Pharmacopoeia of the People Republic of China (2010) and the Green standards of
medicinal plants and preparations for foreign trade and economy (WM/T2-2004).
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(1) XFHE SRS T 2% KB FRIEE R 2 0}
T 1. 14 mg, IR 2 26 mL 5 R,
KEZE T IEHZR L3 45. 6 pg/ mL I
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W, e,

=1 HRRERE
Table 1 Sample treatment

e A SR G ] (4F)

R A AL 2R I

Sample number ~ Sample collecting time (year) Sample treatment Remarks
1 2006 A28 Raw material
2 2007 A28 Raw material
3 2008 H:24§ Raw material
4 2008 k& Boil with water Hit2=0.8 cm Tuber diameter=0.8 cm
5 2008 g Boil with vinegar Hit2=0.8 cm Tuber diameter=0.8 cm
6 2008 sk Boil with water %42 <0.8 cm Tuber diameter<0.8 cm
7 2008 fit% Boil with vinegar %it2<0.8 cm Tuber diameter<0.8 cm
8 2009 A28 Raw material
9 2009 7k# Boil with water BHERHZE  Maternal tuber
10 2009 fit% Boil with vinegar fEAEFHE  Maternal tuber
11 2009 7k Boil with water TR Filial tuber
12 2009 Ji#. Boil with vinegar FIERAZE  Filial tuber
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TRFE BRI AR T R 24 h e
2.1.4 EHHERE

HEI IS SRR, 6 MY IEAER R
B4k 0.087% ,RSD #0.77% (L3 4) , BiA
B 4 SRR IR 7HK0.087%,
2.1.5 [EERE

WKCRIR I A5 SRR W, MIKCRE348 100, 1%,
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53 00 K 28 VR TBORT FRE it O R R o AR VR A
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R2 BEEEERLAR(n=7)

Table 2 Precision of tetrahydropalmatine in Corydalis yanhusuo(n =7')

HERH HE 9
Repeated times 1 2 3 4 5 6 7 Mean value RSD( %)
I TR
Peak area 790718 808823 785295 811666 779918 801583 791213 795602 1.5
F3 REHEBRER(n=7)
Table 3 Stability of tetrahydropalmatine in Corydalis yanhusuo(n =7)
HWIERE B[ o
Repeated times 1 2 s 4 5 6 7 Mean value SP(%)
i T 825213 825906 820487 822951 822507 828332 811178 822368 0.68

Peak area
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Table 4 Repeatability of tetrahydropalmatine in Corydalis yanhusuo(n =6)
Giv=R/ ¢4 B 9
Repeated times 1 2 4 5 6 Mean value RSD(%)
HEPIR KA (%) 0.0873 0.0868 0.0873 0.0870 0.0876  0.0857  0.08695 0.77

Tetrahydropalmatine content

R5 BEYERZERLAR(n=7)

Table 5 Recycling rate of tetrahydropalmatine in Corydalis yanhusuo(n =7')

kS BREE(9) HERPEHRZE R (0g) IMAEHRZ FE & (ug) PR (ug) [ESER (% )
Sample Sample Tetrahydropalmatine Tetrahydropalmatine Determination value of Recycling
number quantity content in sample added in sample Tetrahydropalmatine rate
1 0.251 0.218119 0.2158 0.4356 100.8
2 0.247 0.214643 0.2158 0.4300 99.8
3 0.245 0.212905 0.2158 0.4225 97.1
4 0.252 0.218988 0.2158 0.4375 101.3
5 0.250 0.217250 0.2158 0.4370 101.8
6 0.252 0.218988 0.2158 0.4355 100.3
7 0.250 0.217250 0.2158 0.4320 99.5
A 3 K H B AR BB G WA A
3 He BA 5L
P— . _ N 2.3 EHRESBIRERNS
0.00 1000 e (min) 3000 4000 FIBIT, gy i 4 Jo R s vh 2 445 4y
B TR o 260 I T SR AR 245 B e A AR,
g BERG 2 0 it VT LT B MR
\ 3 SER A T A R R R, B A 7. T4
; : , , , #50.76 mg/kg. %% 0.22 mg/kg. #ifi 0.0025 mg/
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Fig.1 HPLC chromatogram of tetrahydropalmatine
(A) and Rhizoma Corydalis tetrahydropalmatine (B)
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Table 6 Determination of tetrahydropalmatine in Corydalis yanhusuo(n =3)
P e ERTFEER(%) RSD(%)
Sample number Sample treatment Tetrahydropalmatine content

1 H:#5(2006) Raw material 0.066 +0.0009 1.36
2 H:24(2007) Raw material 0.088 +0.0011 1.25
3 #:245(2008) Raw material 0.087 +0.0006 1.03
4 /K& (=0.8 cm) Boil with water 0.087 +£0.0007 1.00
5 fi#% ( =0.8 cm) Boil with vinegar 0.081 +£0.0010 1.86
6 JK# (<0.8 cm) Boil with water 0.142 £0.0012 1.12
7 fit# (<0.8 cm) Boil with vinegar 0.123 +0. 0005 0.51
8 H:#5(2009) Raw material 0.086 +0.0004 0.67
9 k& (BFEHZ) Boil with water( Maternal tuber) 0.109 +0.0003 0.46
10 B (BEFEH &) Boil with vinegar(Maternal tuber) 0.085 +0.0004 0.77
11 7k (FIEREZR) Boil with water (Filial tuber) 0.082 +0.0013 2.00
12 B (F#ER &) Boil with vinegar(Filial tuber) 0.076 +0.0005 0.99

R7 EHRESRRIERREBMER(mg/kg)
Table 7 Results of concentration inspected of each
heavy metal and pesticide residue in
Corydalis yanhusuo(mg/kg)

Rt A R b
Detection item Detection result Standard
45(Pb) 0.76 <5.0
#(Cd) 0.22 <0.3
i(As) 0.0025 <2.0
#(Hg) 0.0070 <0.2
#i(Cu) 5.26 <20.0
757575 (BHC) 0.033 <0.1
T (DDT) 0.00050 <0.1
A (PCNB) 0.00034 <0.1

* LGRS 0

* Jiangxi Province Research Institute of Analysis & Test.

R HEHRFTEHRCESRES T FENR
H A, 22 <0.8 om EH R P ENRZE S
HBEETR2%=0.8 cm [WEHR, XTEEHE
IR 7= S A TR 2 . BRI
HHR MRZ5<0. 8 om IR R A REVE N FI 2R &
W, A B R 2R M A 25 U7 I
&, BETE T4 MR I AE S R 2544 B2 R
G ER M D7 ol . EMET AN,
DUEGR LR AL A LW TEAR, B2 AT
RN SR . AR A, K E LR PR R
ZE SR T RAEN R, X SR Brsess
AN, WADITES R, F I (v P 2 7 M o o 42
IR ZE A8 T, B i J5 D 2 2 ik ]
K, HA: IR L 2R 43 R, 3R A R lE— 2 1Y
RIRUESE . 5 PG R PR 2 iR B L 5 s , B
SEMRZRA A RN B, PR AR 0 3 X 35 b 7 S
B W T A i AR AR L EA T T R, A SR A

PP LI R S R K 261 i

M R PG LTS B AL AR AR 2R 1)
SEWER L F AN 5 J S AR R B 5 M 0 0 A, 2 Pk
i AR M PRI 3 SE B R G B I A IERI R &
RO ERE, EoR A YK E RN AR
BRI TR EOR . NI, R I %S M
e I IE R R AT CRAR IR IE A 25 L ) 2010 4F
JI—, B K25 R Bl R S 0 B R o A ol A
) (WM/T2-2004 ) HLAE bR HE o

S 3 :

(17 BROL, WA, RO SERIR A2 25 B K
P 75 i F gE ke [ J ], A 24,2007, 38 (12)
1909-1911

(2] ThEE, K. Wi 5 RIS 2 IR Y 5t SO
[J]. WiTAs AR ABE 2441, 2000, (42) : 39-41.

[3] HERHGMERL PREAHM. —FS]. Jbat % T
Mk H it ,2010 ;. 130.

(471 Bidr, Ttk SEHREH P IENIR LRI R E
[J]. B P25 E 5 52,2005, 19 (1) : 54-56.

[5] Mwi%E, EHel, Rl 55, R s 2 o0
BPIE R Z RS R J]. N B R 25,2004, 15
(3):137-138.

[6] MHEK, MR STH MR R B[] 79y
b4 ,2006,18(1) : 118-119.

(7] 9,885, 90, % S RIEH TZMRATTE
[J]. R EZyK2E24,2009,28(1) ; 27-29.

[87 SEl3E, hEL. AR5 kX EH R P EHRZ R
FRF I [J]. K H R B 25 K% 24 4], 2006, 25
(3): 186-187.

[9] ke, soAE. HPLC M EH R A RYEHIf HEHR L
RAR[J]. Wiegyae,2006,21(5) : 209-210.

(101 WHBBL, 2500, BSAT, BMN. BHIRSEe R
WEGE | ——— T M 2B 71 2R 2 P
[J]. sPESCR I, 2009,15(2) :11-14.

(BTG 7K F)



