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ICP-OES MEARR =i NE ey 18 MMETZSE

B4 RMET, B4, BWE, B JOMNTRES A%, BN 310053 2B R AL LR R,
WL 749 315100)

HE. BRY ZIWRBAEE T A4 E(CP-OES)M Z ¥ N+ #F A £ 65 4k, WERE i L&+ Ag. As,
B. Ba, Bi, Cd. Co. Cr, Cu, Fe. Ga. Hg. In. Mn, Ni, Pb, Tl#= Zn 18 #rLE W4 F., ik RAHENEMERL
B MH, KA ICP-OES MEHRTHMELE, BFR BHALFTEAZBTEANZMEX R RS, r £ 0.9993~0.9999
Z ), FHEKEE 95.0%~103.2%Z F], RSD<10%(n=6), &M ESM TR, 5t BN BEBERNIE, ik, #
Tl MR A, E O, &M, ICP-OES TR MM E S RH#@E L, FIEbkit,

KR N, bR F BT AME; MELE
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Determination of Eighteen Trace Elements in Fritillaria from Different Places by ICP-OES

CAI Wei'?, XIONG Yaokang', SHENG Zhenhua', XIA Miaofen’, CUI Mingchao®(/.College of Pharmacy,
Zhejiang Chinese Medical University, Hangzhou 310053, China; 2.Department of Traditional Chinese Medicine, Zhejiang
Pharmaceutical College, Ningbo 315100, China)

ABSTRACT: OBJECTIVE To establish a method for determination of trace elements in Fritillariae Thunbergii Bulbus by
ICP-OES, and compare 18 trace elements content of Fritillaria from different places, such as Ag, As, B, Ba, Bi, Cd, Co, Cr, Cu,
Fe, Ga, Hg, In, Mn, Ni, Pb, Tl, Zn. METHODS Microwave digestion procedure was applied under optimized conditions for
digesting Fritillaria. Concentrations of elements were determined by ICP-OES. RESULTS Experimental results showed that
linear relationship was good, » was between 0.999 3 and 0.999 9. Average recovery rate was between 95.0% and 103.2%, RSD
was less than 10%(#=6). The results met requirement of microanalysis. CONCLUSION Microwave digestion is a simple and
rapid method. It digests completely with low blank value and the measurement result is satisfactory. ICP-OES method is rapid,
accurate and convenient, can be used to determine various trace elements.

KEY WORDS: Fritillariae Thunbergii Bulbus; ICP-OES; trace elements
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e UUBRE N T A BEHAE ) W UL RE Fritillaria
thunbergii Miq. I\ T B 52, BATERULIR . B4
IR, TR R LI E5E,
BBl LS N AN w2 0L S B NN 7852 1] Y
“wr)\k” 20 w9t E I, Zn. Mn. Fe %%
M TR A NN AN B A wE R EYEYE, M
HiEZ 5 Nk N & Fh 822 A0 K 5 1 (N B A% IR
SN ECFACH, T Pb. As. Cd. Hg 50 &N
S NAR P, AT g S 8ot e
TR R DL, AN TR 7 (R b DURE R BT 35 4 )R
A EITCRER MR L ER'EARKNZER. BILA
S 36 R PR £ 455 B 1 R A (ICP-OES)™
XF 5 FPAE = Ul DLBE Ag. As. B. Ba. Bi.
Cd. Co. Cr. Cu. Fe. Ga. Hg. In. Mn. Ni,
Pb. T1 M Zn 55 18 Ml o BT S EAN, A
W DUREIG 2504 s st . 29 P 4 00 A ik
JCE 5T DURE2 BEAE FH 16 4 ot B Al AH G PR iif 7T 4
%,

1 X5
1.1 fX3s

ICAP 6000 ICP-OES 4= i 5245 B F 1A R4
AN (S E A F]); Mars =78 5235 PO T
fift RGP ALOGEE CEM AF]); W R
At FEZ R R H R A ).

1.2 FrUED

Ag. As. B. Ba. Bi. Cd. Co. Cr. Cu. Fe.
Ga. Hg. In. Mn. Ni. Pb. TI fl Zn & X %
W, mfEE MERCK AR #E4E, As. Hg KN
100 pg'mL™", oADK B FIIE A 1000 pgrmL™,
fit ICP-OES VA& &Ml E A, 5. HC825498.
1.3 k5

A(LEE>99.99%), B AN SR IR TF

By J 424t HNO(fhghal); /K ggrK, I
A Ji AR F 340 2 43 A 2k
1.4 FE&,

W DURERE i 5 1~5 7 23 53] A VLR g 3 Tl
WL e B WL 2 B VLR, Wil
PCERINDC, FFLRWTTL s 24 K 24 B 5 4
POt = BE R R 4% 58w ¥ N W DU RE (Fritillaria
thunbergii Miq.).

2 HESHER
2.1 SR
IR AAE: FERZER 0s, FESITPERTE] 30 s,

-278 . Chin JMAP, 2013 March, Vol.30 No.3

FER SN, S8 PR BB
1 30 55 FALBAEPPEAE 50 rmin~'s M
50 rmin”'; ZEIENIN T 5s; RF ZH# 1150 W %l
1175 0.5 L'min~' o - 0Z A HlE K L& 1.

F1 BEnEoMANEEK

Tab 1 Elemental analysis wavelength

TG P /mm TLHR K /mm
Ag 328.068 Fe 259.940
As 189.042 Hg 184.950

B 249.773 In 230.606
Ba 455.403 Ga 294.364
Bi 223.061 Mn 257.610
cd 228.802 Ni 221.647
Co 228.616 Pb 220.353
Cr 283.563 Tl 190.856
Cu 324.754 Zn 213.856

2.2 B SR &

53 ARG T RR A [R) 7= by DL RERRY 0.5 g, °F
AT 340 s 20 A S BN SR I M Pl e v AL e v
K& INAHEE 8.0 mL, #HEIIA . RN
TR AT A, OB R Tk WK 2. A JJE
i PRV AP 3 B, WA 25 35 1 /KRR o8
AT 50 mL s, BSOS, 1% “2.1”
TR 46, H ICP-OES 7 #ill € Ag. As. B. Ba.
Bi. Cd. Co. Cr. Cu. Fe. Ga. Hg. In. Mn.
Ni. Pb. TI #l Zn %5 18 FiocE &, BEAT 1%
HESEEG

w2 B AR

Tab 2 Optimization of microwave digestion parameters

M pojE FHEEE, WA, R
JE35a w % min C min

1 800 100 05:00 120 02:00

2 1 600 100 10:00 185 18:00

2.3 RIS A

R A 0 B, FH 5%HNO; #ikéh Ag. B,
Ba. Bi. Cd. Co. Cr. Cu. Fe. Ga.. In. Mn.
Ni. Pb. TIFf1Znl, 2, 3, 4, 5pgmL™", Hg Al
As 0.1, 0.2, 0.3, 0.4, 0.5 pg'mL™" A A ¥ B IR
B0 R
24 MK R

MUK 5 94 55 TR VR A %o R A 0 N PR
A5 BT R OE RO TR AT I, A
LA AT T AR () R A A, TR JBE () A A AR e
oxtbRAE g, TR RN, AHOCREL r A
F0.9990, ZERMFE 3,
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R3 AUENLEUEE. AMEEFEKAE R
Tab 3 FElemental linear ranges, linear regression equations
and detection limits

. by R
T é’%mﬁ/ I )y it HRAA =10/
pgm r ng-mL"

Ag 1.0~5.0 »=35916.361 02x-344.949 786  0.9998 0.0418

As  0.1~0.5  y=2526.019 765x+19.146 627 09998 0.8313
B 1.0~5.0  y=23783.633 92x+2 109.199 082 0.9999 0.063 1
Ba 1.0~5.0 =1 122539.061x+5 591.638 144 0.999 5 0.000 3
Bi  1.0~5.0 y=2 647.582 043x—26.334 605 09997 1.0198
Cd  1.0~5.0 y=45364.560 09x+41.995 881 0.9999 0.006 6
Co 1.0~5.0 y=31877.430 81x+11.172 805 0.9998 0.009 4
Cr 1.0~5.0 y=50908.009 15x+276.821 031  0.9998 0.017 7
Cu  1.0~5.0 y=49496.436 59x+325.897239 0.9997 0.0182
Fe  1.0~5.0 »=29505.336 59x+136.568 804  0.9998 0.050 8
Ga 1.0~5.0 y=6783.640922x+202.403 180  0.9997 0.309 6
Hg 0.1~0.5 y=9392.564 906x—8.670 222 0.9993 0.0319
In  1.0~5.0 »=2387.343 732x+34.099 361 09997 25133
Mn 1.0~5.0 y=209817.798 7x+231.272401  0.9997 0.001 4
Ni  1.0~5.0 »=27295.239 64x-997.171499  0.9997 0.0220
Pb 1.0~5.0 »=5757.897 136x—45.788 978 0.9998 0.260 5
Tl  1.0~5.0 »=2586.508 702x+53.366 399 09997 0.6959

Zn  1.0~5.0 y=48489.232 45x+452.802287 09997 0.0124

2.5 AU R R

IO 2 pgmL ™ (Hg. As W4 0.2 pgrmL™)
(PR R IR VR, e 6 WK, THE MmN
) RSD fii, H RSD {H¥J1E 0.10%~0.77%2 [A], 3
A AN G % P R
2.6 EEMEAR

FERARE “ULIRmE” A0 6 1, 1% “2.27
TR ke T, 4% “2.17 U4, i
55 ) RSD {H, RSD {H¥)<3%, fF &bk,
2.7 NFERICA S

I “YLIRmIE” R R 6 4, & 0.25 g,
RS20 5 5 43 SRS 28 T N TR 5 0 BRI, 262,27
TR 7 s A s v, R, TSI
[ & RSD, iKW, %705 e A
95.0%~103.2%, RSD<10%, FF&icEsrtr sk,
W 4.
2.8 FEAIIE

Flg 227 TR ik R L, FEA
HL BSR4 B 1 RO ek A AR A b AT
WHETENEGE, 4R NES.

ob [E AR 2455 2013 4F 3 55 30 5565 3

x4 ELEWMAEE KEn=6)
Tab 4 Elemental results for recovery experiment(n=06)
JUE /g fERE/we WEE/pg  PIRE/%  RSD/%

Ag 0.000 0 0.500 0 0.477 8 95.6 1.84
As 0.021 4 0.050 0 0.070 3 97.8 0.92
B 0.1953 0.500 0 0.678 0 96.5 1.23
Ba 0.069 1 0.500 0 0.5852 103.2 2.65
Bi 0.000 0 0.500 0 0.475 1 95.02 2.73
Cd 0.023 8 0.500 0 0.5119 97.6 1.84
Co 0.000 0 0.500 0 0.486 2 97.2 2.09
Cr 0.000 0 0.500 0 0.497 9 99.6 1.64
Cu 0.4120 0.500 0 0.923 6 102.3 0.68
Fe 22.330 5 0.500 0 22.840 3 102.0 2.37
Ga 0.000 0 0.500 0 0.496 2 99.2 2.90
Hg 0.026 2 0.050 0 0.074 0 95.6 1.17
In 0.159 6 0.500 0 0.636 4 95.4 1.83
Mn 2.6481 0.500 0 3.1452 99.4 2.05
Ni 0.645 4 0.500 0 1.149 6 100.9 0.58
Pb 0.000 0 0.500 0 0.497 5 99.5 2.26
TI 0.000 0 0.500 0 0.476 9 95.4 2.63
Zn 3.507 8 0.500 0 3.990 6 96.6 1.95

Fz5 FE”HHFNEHTEEEMN=D)
Tab 5 Content of elements in Fritillaria from different
places(n=3)

o Prht/ngg!
B 1 B b 2 Kt 3 Bl 4 Bt 5
Ag - - - - -
As 0.08 0.14 0.11 0.10 0.11
B 0.78 - - - -
Ba 0.28 3.22 7.21 1.80 1.84
Bi - - 0.06 0.11 0.23
Cd 0.10 0.52 0.61 0.04 0.15
Co - - 0.22 - -
Cr - - - - -
Cu 1.65 2.30 1.56 1.37 2.07
Fe 89.32 73.18 53.50 61.85 47.23
Ga - - - - -
Hg 0.10 0.02 - - -
In 0.64 1.03 0.96 1.06 1.01
Mn 10.59 12.50 24.01 11.82 13.44
Ni 2.58 1.22 2.78 1.70 2.21
Pb Q 0.72 0.25 0.01 0.21
Tl - - - - -
Zn 14.03 27.31 28.68 20.38 30.95
e “=7 - REIBLZITR
Note: “—” —no signal is detected
3 it

o W DL RE R ) i T A H RS F AN [
T4y A B LR C Z AT T, A5z R
R T ARSI ok R R B0 s 18 Ahis e 38, sEie
T T BT RE S TIUAL B, RS AL FR R . D
VRN AN RS R, ST, BRIk
YRS B 34 AR AT 2 1 0]

4l SRR, AN RD P M DR o 34 A ) 5]
Ag. Cr. Ga. Tl; 4 14 Fioc &+ Ba. B. Bi.
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Cd. Co. Hg. Pb ¥t RSD fE A, #E7ili WLEE
o EIR 6 MUTE G EAAF I HLZE R, As.
Cu. Fe. In. Mn. Ni. Zn % & RSD {H# A7 6 Ff
/N, PR R Bk 6 Rl EAEARH"
22 N o NAR A 75 A5 JC 25 W1 Fes Cus My
Zn 55, AFPH 4 R SRR S, Hrh Fe &
VL5 0 A e o 89.32 pgrg™!, Cu & FR VL 77 i it
HA 230 pgeg, Mn SR i 24.01
ngg s Zn SR TN A A 30.95 ngg .
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MHREAR L B LR T PLGA GURRIAYT I 88 R FRAE

A, SVEE, MAEA, TR, AAE, ARAE UHGIEmEE, WA MG 264005)

HE: B

FOERMILEL &R ARADID AR, HBEMmICRBIEZ AR, FiE

A RFLER -7 K TR 2 R (PLGA)Fr 3 F RA R T B RIUBR -5 8 T8 £ R4 (MePEG-PLGA) A ##H, 4

RA B SUAER T #oE R &M A; &

RS B R, RINT o L RN E DIl 6942, JHit A e g, 8RR DIl 2% 0.5 mg, PLGA 3 MePEG-
PLGA #AE#4 50 mg, PVAREH 0.5%, THFFHEEESENH KA, DII-PLGA-NP -F 34 442 4 (280.7+3.6)nm, Zeta
W, 1% 4 (—2.98+0.47)mV, 613+ & 7Ti% 88.0%; Dil-MePEG-PLGA-NP - 3 4542 4 (157.243.2)nm, Zeta 4% 2 (-4.90+0.54)mV,,
LA ETIA 87.1%. 4518 DIl EAIRIE W B IF 7327, ML R F R FNRE T H )G ek £ 3% R AFeg Hal .
KR MR G K RIRA; RAR-BLCRERHARE,; ETAARC_BRAR-ZLCRERIMAE; AL
BN I HE; Bk BT ARE .
FESES: RY43 XHkFRERS: B XEHS: 1007-7693(2013)03-0280-05
Preparation and Characterization of Dil Loaded PLGA Nanoparticles

WEN Zhen, GUO Guiping, XIE Xinxin, WANG Junteng, QIN Lifang, LIN Donghai*(Department of Pharmacy,
Yantai University, Yantai 264005, China)

ABSTRACT: OBJECTIVE To prepare Dil loaded nanoparticles using PLGA and MePEG-PLGA as carriers. METHODS
Spontaneous emulsion solvent diffusion method(SESD) was adopt to prepare nanoparticles. Ultrafiltration-UV-visible
spectrophotometry was used for the determination of Dil-NP' encapsulation efficiency. RESULTS When Dil’s dosage was 0.5
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