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Study on the Content of Copper in Hirudinidae Medicinal Material Influenced by Culture Environment
WANG Wen-yi, YANG Yao-jun, LI Meng, LYU Xiao-na (College of Pharmacy, Beijing University of Chinese
Medicine, Beijing 100102, China)

ABSTRACT OBJECTIVE: To explore the trend of cooper enrichment in hirudinidae influenced by culture environment. MET-
HODS: The soil containing low-content, medium-content and high-content of cooper groups (30.00, 60.00, 90.00 pg/g) and water
culture control group were set up. Hirudinidae leech were culture for 60 d, and sampled every 15 days. ICP-MS techniques was
used to determined and compared the contents of cooper in W. pigra and soil. RESULTS: In first 15 days, the contents of cooper in
leech from 4 groups increased greatly, compared with before; in the following 15 days, the content of cooper kept stable in
high-content group while decreased in other 3 groups; in the 30-45 day, the contents of cooper increased rapidly in 4 groups, and
those of low-content group and high-content group reached the peak in this experiment; in the last 15 days, the contents of cooper
in control group and high-content group increased continuously, while those of low-content and medium-content groups decreased
to some extent. Compared with before, the contents of cooper in leech from control group, low-content, medium-content and
high-content groups increased by 292% , 186% , 293% , 464% respectively; those of soil from latter 3 groups increased by
81.12% ,35.98% and 21.28% respectively. CONCLUSIONS: The content of cooper in leech increase with time, and is positively
correlated with the content of cooper in soil. It is suggested to control the content of cooper in hirudinidae through controlling cul-
ture environment when hirudinidae are cultured as medicinal material, in order to meet the quality standard of heavy metal in medic-
inal material.
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1.1 UBE5EE

7700x %I ICP-MS {¥ (SE[H Agilent 24 7] ) ; CP2250D i Hi, 1
FA- (1[5 Sartorius A 7] ,d=0.001 mg) ; Ultra WAVE B 438 7
fift 248 (72 KAH| Milestone 23 F] ) s DFT-100 I T2 5K gk Hp 24
M AL R T KA A 25 B BR 2] ) 5 100 WAL 438 Jin 4
B 20 W RS SR (7 R R /K ™ i PR A DD o
1.2 #f

EH T 20144510 J 20 H 7211 R0 11 7K 05 57 i F b >R
AR H I 30 d W (284 2 B A% PR B 2042 25 08 O L0 ) AR I
400 4% KT 2~4 g
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Cu BTG R AR (E KA (4 8 K TR R b i
L, 95 : GSB04-1725-2004 , i fh ¥ )3 : 1 000 pg/ml) ; CuCl, -
2H.0 (3£ H Sigma 2~ w] , #45-:1001742990) .
2 FiEEER
2.1 AREE

SERAE AN IKIGBEIAR OK AR ) FhalkA T, R AR 0 1 80
a, HoAp BT K FRAE N R LA R TR AE AL (Cuis Y ) 34
PLIGN KT i b R BE E5R (GB18407.4-2001) " 4 335 Cu
P PR (30.00 pg/g) Anife, i 58P Cu Fr AR 4351
A% AR 20 (30.00 .60.00,90.00 pg/g) . FHTBRSLFRAE
WP ARAEEA AT Cu il 3, BASSZE0 ) + A Tt
H CugiE , WAAUF LI SE bR SORER T, AR SE R0 AN 15 B 158
23 1AL, T LAY 7K FRFE LA R R
2.2 +iECuimEE TR

Fh % PRt CuCl- 2H.0 344, 437124 0.04,0.20.,0.40 g, Jii7k
VA AR o S LIRS MBI 57, =R RO
524 W5, 4E 105 CF T4, BIS R A K AR IS , SRR 2 em.

TG 28 ICP-MS 3 A il 138 Cu ik b 5 % 12 (36.38
55.78.88.63 ng/g) 4 , {5 AL S50 X 2H 51130 FRl 1 ZEK
2.3 imuESRIE HEEE

ARSI FEAE TR 60 d5 SEG FH KA H KK 2 5 3535 43
FEFH K 3 5 K FRFE LKL 55 15 em, Fi4y 3 46K A2 85 17 em.
FRPHIR S HITE 21~23 °C, L FIRFES AR LT W s g i o A%
MR FHR , A R A2 I FE4R 2 h, 8 WIS BRI R R . A H g st
T BRIET M
24 LHHMAERE

LI HCRAEREM 4R B 15 KA RN 8~10 5%, &
THEHE 50 CARIRMET , Ry tiead 3 50 , R ICP-MS 1 52 &
HERE SR 19 Cu Btk 5 A1 7 S 0T -3 b Cu it .
25 ICP-MS#EMNEHRF CudE
2.5.1 FEANHTALIN A SE G SR AW I e 0 XA R A T
Ab R
2.5.2 FRAERWH S WEL Cu B ICEFRUEY) , T 1% HNO, %
W BT, 45 0.1.0.5,1.0,5.0,10.0,50.0,100.0 ng/ml f¥)
FRUER IR -
2.5.3  HIEKGIPR RS % R 7F ICP-MS (U ER % E 1 T
VEZ BT % Cubs HEVE TRIEA I, 225 AH W 19 B o T4 b
2o XPRERRZS TN E 11k, I LA AZE SR 00 3 A5 b v i 22
ST XTI P JOT e B A A R o S R S50 Cu(63) A6 T BR Sy
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0.035 ng/ml,

ASCF PR A 880 SR PR M A0 Jo Xt B A 0 o TEAR S
T U T A 2 AR fE ) B GBW 10051 S A i HE iy
SHLEAG B JE A T4, SR R (52 + 3) ng/g, (XA
SEAE N 53 nglg. S5 F R HAERREEE B P, v i it 250
R AT EE
254 Cufr@mlE ik i HBBAURGE, i 34525 i
WERFRIBURE S £ 0.5 g, il A HNO, 3.0 ml, 3 ik 18 i (isf 1) < 5
min—5 min—20 min) ; #& J¥ : % ~150 C—150~190 C—
190~190 °C; ¥)Z:1 200 W, FifilJ : 40 bar; A5 AT 1 % ,
TH AN HNOG-H.0.(1:2) , UK E R ZE 15 ml, THLIRHR
BS54, EHLIE . A At 1.0 L/min, ff B < 5t 0.80
L/min, 25 8§ TS H 2 15.0 L/min B3] : 300 s 4945 7
P N I o R SR VS 2
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B AFEHE 60 d NKIEZ R A Cu 5 it S FRFH T T e
Cu Zr RGNS B3 T3 1[7E : Cu bk FAFRELUAR ™ A 28 42 it -
TCONE IR i AE 4R (GB18406.4-2001) "R S i

Rl BHRCuEERNER (ng/g)
Tab 1 The content of cooper in samples(png/g)

ZH 5

i H —

LEa haE mom ST
FULGRReTY 3025 3025 3025 3025
154 77.15  80.67 8253  87.65
30d 68.53 6934  83.12 59.63
454 101.89  154.76  125.81 114.01
60 d 86.56  118.94 170.73 118.61
FEFETT 1 Cu i 3638 5378  88.63
FEAE G - HE Cu i 65.89 7585 107.69
GB18406.4-2001 FRifE(E , mg/kg 50
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A BRI TR BEE 0 15 d P R T R S A S
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TS [ T SR S0 I T AT, IR Cu iy
WM 30.25 png/g; ML 60 d AFEGE , X HRAL (T K FRE ) K I
25 A A SR ) F ) ) Cu S RN T 292% 5% b LE
WA BN T 186% .293% 464 % , B TR4L L FHid R Ay
ANTRIAEA, P RE S AN ] 1 A R R AT Ko

KT SPSS 20.0 A4 X A 2 A 743 B . LR &K Oy 22
TR N 2.

F2 BREZFESHER

Tab 2 Analysis of variance of single factor

WiH VI A Y7 F P
28] 1 834.525 3 611.508 0.341  0.796
0N 28 683.372 16 1792.711

Bit 30517.897 19

B B 7 2200, F 3 0.341<<8.71, P/ 0.796 , ¥k
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M Cutrim BRI EBHNEZ —, FILEA )G 10 258 ) 2
FF IR IZ S8R X LA O o g M A L, R v/ e R R
R TS YL HUE IR N Cu R R & 4R

ARSI 3E o 5 B A R Cu i R R B 4L Bk PR 55805
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B Cudt R, WA ] A G, A M@ 3R 1 BE AT A,
WA A Cu & i RIS B T i
20 2P EATRY S XU TFE Cuis Y0 Y
WEET, TR S TP i A g Cust Z G, M SCHR
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Application of HACCP Methodology in Drug Circulation Management of Online Pharmacies
LIU Shi-yang, WANG Qian, ZHENG Qiu-ying, KONG Jun-hui (College of Management, Beijing University of
Chinese Medicine, Beijing 100029, China)

ABSTRACT OBIJECTIVE: To explore the method for promoting drug circulation management of online pharmacies. METH-
ODS: Hazard analysis and critical control point (HACCP) was applied to identify the critical control points (CCPs) and explore
the effective method for drug circulation management of online pharmacies. RESULTS & CONCLUSIONS: According to the HAC-
CP principle, four CCPs of drug circulation management of online pharmacies are supplier qualification, acceptance method, main-
tenance and storage scheme and distribution system. It is suggested to adopt correct measures of drug circulation quality manage-
ment of online pharmacy. Firstly, the supplier’s legal qualification should be determined and the quality of the drug should be regu-
larly checked; secondly, drug retailers should improve the acceptance method of drugs and improve the sampling rate of drug;
then, the "three three four" scientific conservation which required the medicine to be divided into three parts according to the pro-
portion of 30% ,30% ,40% and checked monthly should be implemented to improve the storage and maintenance program; finally,
the independent distribution system should be established to ensure the full process of the appearance inspection.

KEYWORDS HACCP; Online pharmacies; Drug circulation management
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