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Table 1 Working conditionsfor atomic

absor ption spectrometry

, 1% Hd Zn

000,020,040,080,160ug- mL™";

Mg
Fe, Cu, Mn

/ nm / nm / mA Ca 0L00.040,080,].60,320[,!9-mL'1
Zn FAAS' 213 9 05 20 , Ca
Fe FAAS 248 3 02 60 25
Mn FAAS 3248 05 20 mL 0% 250 mL | o5
Cu FAAS 279.5 02 20 L 2 50 . ’
Na FAAS 589. 0 02 20
Mg FAAS 285, 2 05 20 250 mL, 25 mk
K FAAS 766 5 10 30 As, Pb,Cd,Cr, S, Al Co :
Ca FAAS 422 7 05 10 (As Pb 100pg:- mL"*; Cd, Cr, S
As GFAAS"" 1937 05 60 Al, 20pg- mLt, Co 10pg- mL™t)
Pb GFAAS 283 3 05 20 1% HNOs , As
Cd GFAAS 2288 @5 30 40.00ng- mL-*, Pb 400, Cd 20, Cr 20, S 20, Al 100,
cr GFAAS 357.9 05 20 G020 ng- mL ! ’
Sr GFAAS 460. 7 05 30
Al GFAAS 309 3 05 20
143
FAAS™: 60/ (L - mn-1), 15 (L -
min-1) , zZn . GFAAS™ ": 30 (L - \
min-1) A cPpg- mL ) ,
14 144
141 ,
020g ’ '
, HNOs 2 mL |, 30 mn,  H.O 6mL 4 :
25 mL , 5
142 21
( Zn, Mg 2,
Na 20ug- mL '; Fe,Cu,Mn,Ca K 40 , 3
Mg- mL )0 00,025,050,100,200mL 25mL
Table 2 Contents of the trace elements in Bulbus Fritillariae
/fg- gy RS % /ffg- gy RS % /ffg- gy RSD % /g- gy RSD %
Zn 29 10 1 90 20 22 340 16 42 0 42 10 03 344
Fe 47. 35 125 65 72 Q57 97. 29 180 48 98 363
Mn 18 54 117 11 58 285 17. 30 0 61 a 38 124
Ccu 228 1 26 229 1 54 210 099 137 396
Na 110 7 339 108 5 356 164 0 279 188 7 186
Mg 432 0 120 3130 1 39 566. 7 125 3330 030
K 9 539 1 46 7322 248 11 529 016 5 846 09
Ca 166. 7 173 172 6 241 160 3 190 159 0 382
As 0 201 337 0 029 365 0 276 11 0 0322 303
Pb 0 315 382 0. 588 132
cd 0. 788 197 0 158 0 9 0 118 273 0. 044 343
Co 0 022 301 0 0335 233 0 062 342 0. 011 370
Cr 0 519 310 0 0565 375 1. 401 340
S 491 333 201 304 226 125 1721 192
Al 39 92 316 6627 277 225 034 62 63 327
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Table 3 Recoveries of inorganic elements in samples { ‘l
Mg | % g | % [ A pC1
Zn 50 921 100 97. 4 ! H
od \ |
Fe 100 9. 1 200 99. 3 \ ,
Mn 50 95 8 100 9. 1 \ a,
Cu 50 97.0 10.0 97. 6 \ y,
Na 100 93 9 200 9. 4 ~.”
Mg 500 100. 9 1 000 98 3
K 10 000 108 7 20 000 105 2
Ca 100 92 6 200 93 6 PC2 -
As 0 20 910 0 40 95 8 yad .
Pb 0 20 95 5 0 40 107. 8 / . \‘
cd 0 50 97. 6 10 98 2 * \
Co 0. 050 94 3 0 10 96 9 ! 1
Cr 0. 50 97. 8 10 98 2 : ‘
Sr 50 101 0 10.0 104 5 | I
Al 100 99 4 200 100. 9 1 PCl1
L4
sd ‘ ’
292 \ sb .af
221 \ /
N_~
4
PC3
Table 4 Working conditions for microwave digestion
W [ min / [ min -~
600 5 100 3 | o, ™~
b ™~
600 5 150 5 | - ~
I ™~ S
600 5 170 5 I I T~ ~
| ~. ~
] I \\~ \\
1 1 \s. R PC2
) 2, | T 4 ey 4
3,4,6mL NHOs, 3mL NHO; i | ®
y 3mL l I
NHO; 122
222
_ Fig 1 Twodimensional plots of trace dements
’ _ o thefour samples based on PCA
' ' a: Fritillaria thunbergii Mig (Panan); b: Fritillaria thunbergii
Mig (Ningbo) ; c: Fritillaria thunbergii Mig Var. chekiangenss
1 Hdao et K C: Hda ; d: Fritillariacirrhosa D. Don
1% , 10mg- mL
, 3
23
, 4 15 ' '
1 , PC1 PC2 PC1 PC3
1
3 85 % ( ) '
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Deter mination and Comparison of Trace Hementsin Four Sortsof Bul bus
Fritillariae by Microwave Digestion- Atomic Absor ption Spectrometry

YU Rui-peng' , CHEN G Ze-feng’ , GONG Xiao-ging'
1. State Key Laboratory of Food Science and Technology , Jiangnan University , Wuxi 214036, China
2. College of Chemistry and Life Science, Zhgiang Normal University, Jinhua 321004, China

Abgtract The contents of elements such as Zn, Fe, Mn, Cu, Na, Mg, K, Ca, As, Pb, Cd, Co, Cr, Sr, and Al infour sorts
of Bulbus Fritillariae, namaly from Fritillariathunbergii Mig. (Panan and Ningbo) , Fritillariathunbergii Mig. Var. chekian
gensis Hsao et K. C. Hsaand Fritillariacirrhosa D. Don, were determined by flame atomic absorption spectrometry (FAAS
and graphite f urnace atomic absorption spectrometry (GFAAS) respectively. The efect of different microwave digestion condi-
tions on the analysis results was reviewed , and optimal conditionfor using atomic absorption spectrophotometry was determined.
Principal component analysis (PCA) was applied taking trace elements contents as indexes. The results revealed that microwave
digestion was a smple, rapid, digestion complete, and low blank value method, and the measurement result is satiSactory. The
experimental resultsindicated that the linear relationships for different elements within the limits of working curve were good.
The RSDs were all smaller than 3 97 %. The addition standard rates of the procedure was between 91. 0 % and 108 7 %. Princi-
pa component analyss has the application vaue of reflecting the differences in trace elements contents in various samples.

Keywords Fritillariacirrhosa D.Don; Fritillariathunbergii Mig. ; Fritillariathunbergii Mig. Var. chekiangenss Hsao et
K. C. Hda. ; Trace elements; Principal component analys's
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