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WE: B 223 R LRTRFREEE2EEFTNXA. FE AR T ELE 2010 Frragten s, ShissiE
BEAE FPAR L e R AP A SHATINE R 26 3A P, A B> megke!, 7 #4849 45>0.3 mgke ™,
B4 <] mgkg!, R4 <01 mgkg!, M4 F3H<20 mgkg', 10 ROHREZFRGEL T, RPELE
#>5mgkg . 9 MBS E>03 mgkg'; EF 5 J}thé"é’l/\2>5 mgkg'. 10 #4545 48>03 mgkg'; vHb 1 4B 4
¥>5 mgkg'. 10 P4aH 4 F39<03 mgkg'; BIAEAMGAETH<] mgkg'. KL FH<0.1 mgkg. FAAEY
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Correlation Analysis of Heavy Metals in All and Different Parts of Traditional She Medicine-Melastoma
Dodecandrum

LIU Min, YU Le, FAN Lei, CHEN Zhangjin, WANG Faying, YU Huali(Lishui Institute for Food and Drug Control,
Lishui 323000, China)

ABSTRACT: OBJECTIVE To anslysis the relationship of heavy metals between all and different parts of traditional She
medicine—Melastoma dodecandrum. METHODS Heavy metals were investigated according to Chinese Pharmacopoeia 2010.
RESULTS The contents of Pb in all of the 26 batches of samples were >5 mg-kg™', the number of samples with the content of
Cd which was more than 0.3 mg-kg™' was 7, and all of the samples with the contents of As, Hg and Cu were <1, 0.1 and
20 mg-kg' respectively. The results with 10 samples which were researches in different parts were as followers: In roots, the
contents of Pb were more than 5 mg-kg ™', and the contents of Cd in 90% samples were more than 0.3 mg-kg™'; In stems, the
contents of Pb were more than 5 mg-kg™' in 5 samples, and the contents of Cd were more than 0.3 mg-kg™" in all; In leafs, only
one samole, the contents of Pb was more than 5 mg-kg™', and the contents of Cd were less than 0.3 mg-kg™ in all; In addition, the
contents of As, Hg and Cu were up to standard in all of the parts. CONCLUSION Taking heavy metals and harmful as index,
using the parts on the ground is better According to the principle of safety.

KEY WORDS: Melastoma dodecandrum; different parts; heavy metals; harmful elements
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a5 240 RS N B 4k P BEAE ) Hh 25 (Melastoma
dodecandrum Lour.)[fJ 4= H, 5 [ 2 PRI ) i By 3t
MR, X ALHEs, A SSkaR. Al .
WA HuAnSE, A TRILUAR VL. #E 2.
Wity 7P TR, M. mEEE G, DUE.
BEWR . A RO BRI e iz I A
Tyasr . MR WEIEMOR . PR AR SR
B FIE. KA. BL. BlR. W, TR &
e e 5 25 i

fEH M E S EG eh, LUE(Pb). #8(Cd)i5
St ARt . P LENEN G &R, 45
B>12 g L7 i, Al Sh g R RS A R R O
B NI R IR D e, B AR R R IR 5%
H T f if 2% 2 1 45 A R RE T, BRI A I R 1
I3 s S B IR R R ) D RE, I ] 4 497 AR B 40
TR PETIRE . Cd 2 DM S ER N KR E
BV, 1992 44 [ briaiE i 72 - O (IARC) A
NIA FEUEY), #3E EEYE L2 (ATSDR)SIN
¥ o6 fifaFHE AR AR, A B,
s BURASVE YL, W RAAS I AN PR 5 A5 251 T
TESENSEN TREARZEHAERE
B, EHLTRE R A P RS R
fr, R AR E 2 8 2010 R IR el ) PR R R
SRLOIS0, 122,205, 283 gl stk e 4w 8 I O [ o7 B 4 JR
BEIATHEI, N2 R S it — 2P
SEMRE, RAHRARIGRHZ 24,
1 UEE5RH
1.1 {48

AFS-230E J5 ¥ 26 BT (AL R Bl E A
F)s 3500AA B JE WU 4 6 % B (35
Themofisher); MARSXPRESS i V4 il 4% (3% [H
CEM A 7]); XS104 R (b g A NI 48 K1
HIRAT); SXL-1008 F24a 57 20 H b (g 72 5k
KA HRAR).
1.2 iz

iy By . R HCERHEE R (R e 5
7359 GBWO08611. GBW08619. GBW08614 .
GBWO08617. GBWO08615, I [ 1 [H i8Rl 0T
Fibr). hEG. MR, BERRE 4. WERR S
A SR IR BRI N g Ak
HREAENE . PUAMER . SIS N T al; FEE.
WERR . PUSRIR . — HF WA i, AKONmErS
WAk . MRS 2940 R B WK A LR A X, F
R E IR 252 2016 4E 6 155 33 4555 6

AE R 1, ZNT/K T 5 2 R e T 25 /K4
AT v 250 %5 52 R BT A P B W B & (Melastoma
dodecandrum Lour.).
x1 MREREEX

Tab. 1 Sample information table of Melastoma dodecandrum
Lour.

RS SR Ak H b5 RS SR 4% b it 5
1 WACGE# 120925 14 7K JE IR 140524
2 MBHEHE 130921 15 HRENIE 140524
3 G 131020 16 MK 2 Al 140524
4 WACGE# 131025 17 0 7K S 4T 140618
5 BN 131101 18 7K IR 140621
6 WEAFET 131102 19 K 2z Al 140621
7 WK Z=F 131103 20 TR 7K S 4R 140718
8 Fi/KET 131103 21 FE AN R 140727
9 WKz 131116 22 T 7K 140813
10 WHAKHERS 131116 23 T K #B 140923
11 TEEME 131123 24 0 7K S 47 141024
12 WEBOR 131123 25 T 7K S 141129
13 HH/KEEHS 140519 26 T 7K 141224

2 7\5%[6]5@48-49 548
2.1 UB8%ME
il FRIGERMMAR&E R 2, 45, 5. #ioc
MRS W3R 3.
2 AFS-230E B B F 5% K & 9 UK 4 1

Tab. 2 Test conditions of AFS-230E type atomic
fluorescence spectrometer

e TR SR, B emE, BARE RERRE
mA \% mm mL-min”" mL-min”"
As 55 290 8 400 900
Hg 20 280 10 400 900

R3  AA-6300E B JE T B 4 b B 1 B K A
Tab. 3  Test conditions of 3AA-6300E type atomic
absorption spectrophotometer

JLHE PWkmm  FEEE/C KWUEE/C JRTFRE/C
Pb 283.3 100 800 1300

cd 228.8 120 800 1250

Cu 324.8 - - -

2.2 AR BRI R 2 1k HE Al 45 R ) 1 %
EUARINRE S () E s AT DI, K5 2K
02 mg BV OIEIHEMREN, N 65%MHER
8.0mL, W5, WIBIER, BRI BN BT IH
fif, B2 : R IRZ S min FF £ 120 °C, f£FF 3 min;
25 min 7+ 2 150 C, {#%F 10 min; % 10 min
TH% 180 °C, 1#+F 25 min. HARSERUE, MHEE

HLAAMR E RN IR 240 1 mL, BG4, fE
A BRSNS 2 B4 &
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2.3 AR VA VR R 7 T HE Y AR

2.3.1  HFERIERIISIE B 227 TUR RS
BERF 5% RE IS 2 20 mL 24, €A )5
0 10% R IR-PUIR MRV 2 mL, #25), BIfS.
232 RFERVEMIEISE K “2.27 WU
REEH 5% RS 2 25 mL &, 1 20%
BRERVEWE 2 mL, TN 5% sk B AT AW 0.5 mL,
W S%ERPRFEE R B A EH K, H 5%
BERZIEE, 5.

2.3.3 #Y. H# WRESEBHIS K 227 I
TR B 1% A8 BRIA S #2 45 50 mL &
HmBERZI R, RIf5.

234 T HEHXMMBEWEE L % “2317.
“2.3.27, “2.3.37 TN BRI ENERAT %2 H
Xof RV o

2.4 FbRifEEZR %

2.4.1  FhRiE RN LR A R R U AR VA T
(1000 mg-L™")i&E &, H 5% BB 100 gL
IV, VR RRR AL A 0. R 5 2 DU U i
%W 5 mL B 50 mL #iH, H 5% R 2%
B, RE50 . MG BRI IR 20 mL K5 % I 10%
R -H A MR VAR 2 mL, #5250, 1B EARAER W .
FIREARAEEIE R 4 AR B SR 2 AR RLIR
FE, e R aRE . A ek NP A bR, R
NBEA AR, 22 AR AE i 2k

2.4.2  FRARMERIZL PRI R EROR bR A
(1000 mg L™ Y& &, Fi] 5%k BaHsBEAk 1 000 pg-L
MV, TERRPRAERE & F 2 R UOR A U £
% 2 mL & 100 mL &=, ] 5%3h MR 2 %)
[, A, FEEBI AR S mL B 100 mL =

R4 T AR E R N T R PR RORE

Tab. 4 Element species and concentration of standard solution

R, TN 20%BR BRI 2 mL, 5% e il R A I W
0.5mL, FE5], N S%IRFIENE B LKA EIH R,
F 5% BRIEMRE 2 X, 1RE), VBN
W PRTEFRUEERILZE 4 IR ANFHREZEM
RER I, DN E 98 GTRIE . LAB G T B AR bR,
WRPERBEALRR, 2t 2k

243 HibriERZpH S R R E DU AR TR
(1 000 mg-L7"Y&E &, F 1%%H B & W B i
200 pg L~ BIVEI, VRN R AENRE . K 25 B L
FiRfES W 10 mL B 50 mL B A, F 1% R
BERZIE, RN TR A s %
x4 B A FRE SN, e ROG R
DA G ALRR, IR NIEALRR, 2l 2k
2.4.4 AR UHERTR ROHI R R R HUR bR AT
(1 000 mg-L7™"Yi& &, JH 1% %l 8L 7% 0 s B¢ Ak
200 pg L™ ARG AFE R ARAERE &0 . K25 B
FiRfEE 2 mL B 100 mL BT, FH 1% R
BERZI, RRAMERN IR . AR %
R 4 BACE HEMRE R AR, W ROR .
ARG ALRR, IR NREALRR, 2l 2k
2.4.5 HFRAERTR AT O U AR A
(1000 mg-L™")3& &, F 1% 6 MR ¥4 W0 F% B
40 mg L™ VR, AR AR ERE 0. RS R
RS 0.5, 1, 2, 3mL 2 HE 100 mL &
i, A 1% MR R ZIE, BEAHK 0.2, 0.4,
0.8, 1.2 mg-L™" MIFRHE; 5054 B LR bRt
it 2 mL & 50 mL &+, H 1%MEBREFEE
05, AR 1.6 mg L™ (IARAEIE R ik bRk
AL E R . LA BE R Ak bR, IR
NBEAL KR, 22 AR AE 2k

> =
% e L R CIEpeE
0 1 2 3 4 5
As 0 2.0 4.0 6.0 8.0 10.0 0.999 3 A=419.973C-399.446
Hg 0 0.2 0.4 0.6 0.8 1.0 0.996 5 A=1227.504C-184.031
Pb 0 4.0 8.0 16.0 24.0 40.0 0.997 5 A=0.004 9C+0.012 4
Cd 0 0.4 0.8 2.0 3.0 4.0 0.9950 A=0.075 47C+0.026 0
Cu 0 200 400 800 1200 1600 0.999 8 A=0.213 49C+0.002 5

2.5 UERKEE AR

WA 17 SFERE “2.270 “2.37 Wi K ik
SIBCHI R 5 FhoazRIE RS RIS, %5 ezl
SEAR N VE SIS E 5 IR, AR bR e 2
FESLAH, R Y. 8. BRI E RSD E 5K
-732.-
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SEEIE SR, WO 0965 mgkg ((RSD N
3.26%). A& 0.024 mg-kg '(RSD N 3.55%). 4N
20.567 mg-kg '(RSD 4 2.21%)- 4% 9 0.270 mg-kg ™'
(RSD N 3.22%). 4N 7.698 mgkg ' (RSD Ky
2.53%). KZIEEEMER I
2.7 J0FE R ER RS

HU17 SFEMZ00.100 0 g, 3530 43, 4 5li%
IR il & T RS SRR A (A TR AT 6
By, WL SR HY HRSCHR G R E T RE SRR S
HHBFESHMA 01, 0002, 2.0, 0.03,
1.0 pg-mL™" [RIARAEVAWR 1 mL), B 53447 & 7o =
SEJNVENE S &, THEIFEEER . ZRE. K.
By o 4R S T R W F 3 0 R B A B o
93.00%(RSD N 5.18%), 110.10%(RSD /N 3.44%),
91.66%(RSD N 2.63%), 93.98%(RSD N 5.00%),
102.15%(RSD N 3.38%).
2.8 KR

I GB/T 27404-2008 5256 = Jii & 4 il B
WY ROTENER R, R, K. B .
R A R 4 5 6.47 X 1073, 1.47X107%, 1.16,
2.09X107%, 437 pg'L'.
2.9 FEalE

% “2.27, “2.37 BT )74 26 ML HAR
RS TTE. BT UI), & 10 Mt
R, ZE. FEREAL, JREER 2,17 TR J5ER A
FEm & BE B S EATNE, 2 SPSS 19.0 ¥
PG, MRS B S B R B EMH
KPR, 0=0.05, r=0.611). %5%LFE 5~6.

®o6 10 MHMATEMULEL BN Z L

RS 60 MHMBLEHGELEMTER

Tab. 5§ Determination results of heavy metals and harmful

elements of the 26 samples mg-kg™!
FE it i 5 As Hg Pb cd Cu
1 0.652 0.031 11.048" 0.246 18.268
2 0.610 0.022 17.718" 0.120 8.325
3 1.159 0.030 53.590" 0.185 8.847
4 0.546 0.022 7.501" 0.015 15.434
5 1.398 0.054 20.224Y 0.272 8.134
6 0.660 0.021 58.585" 0.364% 6.135
7 0.791 0.026 25.024" 0.252 7.464
8 0.686 0.028 9.303" 0.184 8.772
9 0.643 0.031 15.940" 0.213 7.307
10 0.711 0.035 15.700" 0.312 7.374
11 0.589 0.024 6.986" 1.011% 6.731
12 1.122 0.035 7.415Y 1.023% 7.416
13 1.103 0.038 34.875Y 0.582% 7.784
14 1.301 0.019 7.979" 0.314 7.363
15 0.736 0.033 37.350" 0.168 8.152
16 0.765 0.025 11.681" 0.506% 7.270
17 0.965 0.024 20.567" 0.270 7.698
18 0.914 0.032 19.773" 0.249 15.982
19 0.798 0.026 12.550" 0.399% 6.923
20 0.477 0.025 22.274Y 0.268 8.039
21 0.525 0.025 12.986" 0.182 8.644
22 0.550 0.031 8.377" 0.349 6.375
23 0.516 0.023 12.411Y 0.234 6.831
24 0.536 0.022 11.331" 0.182 6.173
25 0.655 0.022 16.503" 0.038 10.971
26 0.558 0.024 8.900" 0.404%  15.627

HE: VS E>5 mgkgT VRIS E>0.3 mgkg™s BUBRSHIE 0.1,

Note: "Content of Pb was >5 mg-kg

the score was accurate to 0.1.

-1, 2)

; “content of Cd was >0.3 mg-kg’lg

Tab. 6 Determination results of heavy metals and harmful elements of the 10 batches of the roots, stems and leafs of the herb

mg-kg™!
B i ES -
i T As Hg Pb cd Cu As Hg Pb Cd Cu As Hg Pb Cd Cu
1 0365 0.025 9.570" 0.458” 12,594  0.179  0.004 8.638" 0.720” 9.039 0.142 0.019 0.739  0.167 8.619
8 0325 0.025 8.137Y 0.622” 6715 0307 0.020 4453 03997 7459 0307 0.027 2952 0215 7.725
12 0248 0.019 22734V 0.485” 8794  0.120 0.009 8.103"” 03687 7.667 0.186  0.027 5.128  0.148  8.076
14 0460 0.017 5867" 0.596” 4.825 0358 0.025 5433 0.556” 5450 0352 0.017 1363 0203 8.019
15 0429 0.020 43.584" 0.583” 5941 0291 0.015 13.568"” 0387”2 7327 0306 0.021 7.108"” 0240  9.441
16 0271 0017 9.506" 0.737° F#&ih 0351 0017 72117 0701 5398 0285 0.030 2648  0.031  7.700
18 0567 0.016 8303V 0.544” 5456 0290 0.017 3300 0446 5506 0278 0.033 0.853  0.146  7.460
19 0792 0029 7.472" 0651 4595  0.197 0.024 4330 0.664” 5605 0289 0.025 2553 0261 7.706
21 0205 0.014 11.163” 0.188 3.573 0311 0.017 8715" 0366 7317 0.178 0.012 2454  0.159  7.525
22 0285 0.033 17.176"” 0.496” 8722  0.175 0.025 4.035 0497”7 8337 0241 0021 1226 0.154 7.491
E: VIS E>S megkg s PHEMEE>03 meke s HUIRAEHIF] 0.1,
Note: "Content of Pb was >5 mg-kg™'; Pcontent of Cd was >3 mg-kg™'; the score was accurate to 0.1.
T [E BAC R 255 2016 4F 6 H 55 33 3555 6 3 Chin J Mod Appl Pharm, 2016 June, Vol.33 No.6 -733.




3 itig

MR B 2K 75 25 S A 24 A Sl Rl s 2
REEOATWAREY M EEJBRERAE, Hi(Pb)
<5.0 mg-kg', HE(CA)<0.3 mgkg', KHg)<
0.2 mgkg", #1(Cu)<20.0 mgkg', Fif(As)<
2.0 mg-kg o 26 LA E A, HHE BEHEER, 7t
WIS R 10 o EA R R, AR
HE R, 9 RS iR, 2 5 A
TR, 10 RS EE, 1 SRS
bR . fR4E SPSS 19.0 HAFGEIHAR, AT —5E
FEEE A iR R AR SR P S ER S
AR AR . PR S ESER, B LR#E
PR, SeRdEEEWMY oMM, Mt
WEEBFEENR, WA GRS E S BN
HER . AN, DA RS AR AR EAT o AL A
ENER A RERY, M E RS R,
BEEHTHR. 20, S5 ERE, KIEHS©s
PEJEIN],  EC LA BRI

i E G EORIEIR R 2%, — U BN
SH IR KA. UK. REL SRR, B
R =R 0 v 2 1 BT YR R 42T G
oA R A IE AN T AR On AR L B
W, T2 BB F s =85
2 HTEY) B S 8 AL R L 32 3 W e D R AT X 4
JB TR S A 1 =, AW 78 BT R R SR A
T 7K Je FCJE A X, X Ul B AR G A B B R
ARG, DT AT B DI, Ak

A ENEHI AR IR B N S EE

Pras b &R 15 4, YRB NIRRT, 4R
SRR RS YA & R E e R W R
BB PR, BEESRKRA R RN
H—E KGR, Ha e R BSOS ik ) 2,
PR, SR AW TR 25 R A e, A =
BRI X, AR kb R G
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