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Study on Primary Speciation of Mineral Elements in Ophicalcitum
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(College of pharmacy, Liaoning University of Traditional Chinese Medicine, Dalian 116600, China)

[ Abstract] Objective: To determine the trace elements in traditional Chinese Medicine of ophicslcite and its
decoction, and the primary speciation analysis on the trace elements of Ophicalcitum. Method: ICP-MS was used to
determine the content of 13 trace elements and their primary speciation also been studied. Result: The content of
elements in the residue was far more than the content in the solution. The content of elements in original drug was as
follows; Mg >Ca >Fe >K >Zn >Mn > Cu, among which Se, Cu, Mo, K were in a higher extraction rate. Conclu-
sion; The mineral medicine decoction extraction rate and the leaching residue ratio were relatively smaller than bo-
tanical drug. In ophicslcite, Se, Cu could be considered to be the two largest elements of the role of the drug or the
most characteristic elements.
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1.1 #5144 Agilent 7500a ICP-MS (USA. );
B MDS-6 7 i F R ol I8 1 i/ 2 B (b ¥ 8
1S Ak 2 Bl 4 A BR A 7] ) 5 SartoriusBP210S 7Y Hi
T RV 5 /NS B A 8 TR L 5 T LS W A (32 [
FORFRA ) s SL 56 I 4R 1L 50 mL, 100 mL 3,5
mL B WS4 H 5% HNO, Wil ik, B4 L8+
K EE 3 U, £ F 5 101-1A HY o R KU R4 (R B
MR R A R A ) .
L2 iF fEagmyTEMmhdims ("
TR ), 28 A Be 72 A 42 5 0 AR o R e B
KRILE (Ophicalcitum) , £F5 2005 4 hig € [ 24 it )
(13%B) i & 47 #E ; Ca, Mg, Na, Al, Fe, K, Cr, As, Cu,
Zn, Mn H. 50 R bR fE f A5 W OB BT &= R N
(1000 g+ L"), 35 fy [ 5 b ok 1 J5 F 5 v 0 48 4
R D75 8 A B S {8 1 5 R W LiL, Y, Ce, Ti, Co
(10 PPh, Agilent U.S. A) ; N#r%# Li,Sc,Ge, Y, In,
Th,Bi(10 g-L™", Agilent U. S. A) ; & 4 & < (@A FH
580 >99.99% ) ; HNO, ,HCIO, , HF , HCL ¥ 4 . 4%
af (e sl , KR MR S R A BR 2 ) il
JH B TE 1 28 B 7 vk B 25 B T K Millipore Mill-Q 4
KEG
2 FiE
2.1 JR2yil g AR A 2R BORE e R A et
100 H i B AR M A 105 C IR T4 1.5 h,
BB R A TR N S B A R AL
2.2 MEMTEWHAS BUER AR A 10 ¢ T 250
mL [BJEFEH 1210 % 87K 100 mL 29 1 h,
PnFR I 1 b B, e SR AN 8, 15 — R 25 B
(105 C TFEH M E ) s L8 F RS 3 K, & IF i
W, 2 Wi e 25T 100 mL &, 15 2 B A Y T
FIRZG 100 g+ L7 — R Co HL—RU 243 B 1Y
1/5 sfE MR TR & B M. B E — Rl
2 B 8 g(Ji2h 4/5 &) ,1: 10 M A %8 7K 80
mL, HoAt 45 AE o B Rl A 08, 75 A28 D (105
CMEFRENE) & ZFER E,
2.3 EAFEMHEM A R HNO,-
HCIO,-HF ¥R B2 43 fif 5 , MEHR AR 0. 10 g i 25 48
BAFEG A 2y B A5 D TRIUE M
(TFM) b, M A 1 mL HF,6 mL HNO,,1 mL
HCIO, , K 31 ik 5 1 v] ] g P b s i AR 25 4 h %
W3 K % in A 5 mL HNO, , 35 4 58 U % 2 I i
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100 mL &, L8 FRBEW 3 W, &IF, A B 1
KEZ o FIBHSGR R 28 (AR S 25 W) T W o

2.4 FEMTEWATALEE RS E W — I C L RE
W E 255 mL T 5 DU 5 £ 9 11 A G v, 8 9% n Ak
MR 5 mL, #¢ bR 45AE BEAT TR0p I8 A o [a) 12 6 0 A
W E 50 mL &I, HHEE FKER

2.5 FESL 4B 5 E

2.5.1 AXARTAEZSHC 00 08 308 A B A 45 I
FEAR T A 2 B AR v TR Y R R CE AL
Wy ORCHL far B PR AF 45 LA A, 22 S R AL AR S8
S RF Iy 350 W3 2888 F4A 53 15.0 Lomin ' ; %%
AP 1.14 Lomin ™' RE 3T HEZ 1.0 mL - min ™'
FAERPE 8.2 mm; S5 AL E R 2 °C 5 3 B i ]/ o £
0.3; A1 0.4 mm ; EE KRS 3,

2.5.2 trifER R SAHOCREC  TH 5% B R WK
25 HIT R bR fE O B 0,10, 20,50, 100 ng -
mL ", 38K O R ARMEE W AR IS AR R
KBS H AR W R, AL RS 32 64w i it £
GERFW, AU TAE M 4 iy 2 PR A O R A HE
99.97% LI I,

2.5.3 JFIEBYUERRE SR EE AR R i L
R 6 YK, KM Ca, Mg, Fe,K, Cr,As, Cu,Zn, Mn
HICHE M RSD BITE 1.7% ~4.1% , i HE R
U o BRI B AT 10 R g, XA i 4 BRI
R 2% T R AT AR [0 0, HE T e 32 43 B A 91% ~
112% 2 [8], i W A 1050 7 o v B A v
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BoPrimfEml s ST R A a, Wk 1,
3.2 JBESWSE RESNTSEWEWLE T X
WIGOESAE 8 i /AR, FE A RBOR FREHR5,
MR PR T 25 40 7 B AR 2, R v 4 R
L R IR SR NI 2 Y S B IR S 4
R AT % oe RO 2 R bR B . — i
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F1 BETENRARSHHNRE pgog! 5 iFig
x LR — i 3 — il 3 W45 488 1 h &% A Ca, Mg, Na, Al, Fe, K, Cr,
(A) Zi(B) WD)  EW(C) WH(E) Zn,Mn,Cu,Se,Mo 2 T HLICE , fE R 25 h & & ) 24
Ca 24703557 218839.20 201342.28 32.10  40.01 W B B R R AR X B . Hirh Mg, Fe, Cu,Zn, Se,
Mg 365 612.65 323 501.43 316 395.01  200. 62 212.56 Cu ,Mn ﬂﬂk1$ﬂ?ﬂ‘2ﬁﬁgfﬁ§ﬁ% ,K, Ca %)\ﬁgﬁﬁ
NI T LIS UL AR AR G
Zn 978. 26 937.20 747. 84 1.00 0.65 g%&;{o F}?U‘?E[JJ“ 9 ﬁﬁ?{?j@i,ﬁ%%ﬁ%o
Mn 217.39 199. 81 18217 0.17 0.21 TolE e SR 4R R AR B AT R T e B AY . Cu
Cu 4.35 4.09 345 036 073 P g LA — 0 T B 10 b 7 IR TE B 2 —  REAE
Se 0.66 0.63 0.2 0.04  0.08 B LA B VG T 3 T RE L I8 SR B L O A R R K i
o 00 020 b vk 00 A R, 2 SRR 4 A A bl LA 2
R DARSSHEH T R R R R B A T SRR TR
- i ik el L9 0 K R R AL 7 I L Se 2 AR
. = S-SR e G . -

oy oy

Ca 0.0130 0.0130 0.0260 86.5601 64.6549 0.0150 0.020 1 0.0402
Mg 0.0549 0.0466 0.1015 86.4583 68.6490 0.0635 0.0679 0.1479
Fe  0.0646 0.0618 0.1264 85.5337 69.9729 0.0755 0.0883 0.1806
K 2.4364 2.0811 4.5175 98.7914 69.273 1 2.4662 3.0042 6.5213
Zn 0.1025 0.0533 0.1558 93.6118 60.6431 0.1095 0.0879 0.2569
Mo 0.0784 0.0784 0.1568 89.8103 66.4742 0.0873 0.1179 0.2359
Cu 8.3057 13.3815 21.6872 91.9487 62.9756 9.0330 21.2487 34.4375
Se  6.2121 10.0000 16.2121 92.6827 98.7975 6.7025 10.1217 16.409 4
Mo 12,3072 1.8457 4.1529 75.5547 58.3107 3.0537 3.1653 7.1220

T —HRIUR T, = (W x P)/(Wy x Py) x100% , — R £ B
KT, =(W, xPy)/ (W, xP,) x100% ,—Fi5k 8% L, = (W, x
P/ (WyxP,) x100% , “RIFR B H L, = (W, x P,)/(W, xP,) x
100% , BRWCR T=T, +T,, ~FE @I Q, =T, /L,, “FREIL
Q0 =T,/L, , BRI Q=T/L,c —ERBAL ¢, TRAMN pe-
g ARG o Sy M O RE ARG T Ok (AR mL TR
4 HHig

WGV 53 Bt & TR0 25 ) b AR e MR SE ST %, OF
P HATRE R EEAEMIMoT R, hik 1 ol A, 8"
Y2 o — Ryl Ry on R SR AR, H
FIUURGEERB/N, — R WS R WH TR
B2 S BN, W T RE MR D T R
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WS AT KN, H— RUBR P AR R Ak B R, )
A REBIP TCRAFAE T 25t h . RUMEG D 25071
2 55 AL, 14 0 ) 5 R R R A R A
. 32 458K Cu,Se, K, Mo B2 BURK &, &
TLRMERE LKA Cu > Se > Mo > K 4%, Hh
Cu,Se 7£ 15% V4 I, n] LIIA A Cu, Se J&iZ 25 HH 1E H
R MTCR SR ER TR o
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