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& 5% (Flow injection mass spectrometry, FIMS) ~ F 593424
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(Principal component analysis, PCA)F12% 5 & 8 B8 734 (factorial
multivariate analysis of variance, mMANOVA) » K| FHEEE 7347 3 (E/E
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(@ e ) Development of an Analytical Method for Heavy Metals in Plant Carbon
D FEENNaERRNEEE

C FDA Taiwan Food and Drug Administration  Yi-Chen Tsai, Ching-Wen Yeh, Chia-Hsin Liu, Chun-Yi Lai, Ying-Ru Shen, Shu-Han Chang, Ya-Min Kao, Su-Hsiang Tseng and Der-Yuan Wang
Division of Research and Analysis, Food and Drug Administration, Ministry of Health and Welfare, ROC (Taiwan)

[rE—— @ ICP-MS operating conditions © Accuracy and precision
ntroduction Parameler Condition Plant carbon spiked with heavy metals between 0.05-0.5 mg/kg {n=5)

Plant carbon used as a food colorant is a form of finely divided carbon RF power 1500w level respectively were used to validate this method.

produced at high temperature (800-1000'C), using carbonized raw material of Table 4. Recoveries of As, Pb, Hg, and Pb spiked inta carbon plant
vegetable origin. For safety consideration, the presence of harmful trace Sampis e 10w itrowave sikedlover  Mra0aY Interday
clements in plant carbon must be screened. This method uses microwave Ar plasma gas flow rate 15 L/min digester | Element p(m kg Fecovery OV Recovery CV
assisted acid digestion Lo delermine the presence of heavy metals (As, Pb, Hg, Ar auxiliary gas flow rate 0.9 /min (56 (%) (56 (%)
Cd) in plant carbon by inductively coupled plasma mass spectrometer (ICP- ) 005 1008 53 1058 67
MS), and especially focuses on the confirmation of the digestion procedure Carrier gas (Ar) T0L/min as 025 995 16 1018 35
for such carbon-rich samples. He gas 4 mlfmin 0lr %02 106 954 88

Po

Nebulizer pump 0.10rps Autoclave style 05 97.9 13 996 20
Method — -UlraCLAVE 0.05* 915 83 930 638

Autoclave style microwave Results and Disc on 0.25 1046 09 1024 29
0055 1037 19 1048 26

@ sample size determination (<]
‘ add IS, 6 mLHNO, | digestion s & of the sample size, 0.3 g of sample 025 d043 .li A04sF L1
| and1mLH,0, | (Table 1) — was not easily digested completely; 0.1 ¢ and 0.2 0.05 1024 35 1032 46
- 1P Ms £ of sample could be completely digested, but 0.1 g-ii 191;'53 ?-é 19155'77 i'g
sample | Closed vessel microwave & sample was small in size and nat representative. i ™ N ool
e g Finally, 0.2 g was selected as the sample size of o T Ly
addisand | E® | add 5 mLHNOD, | & S8 the method. Hg % = 2
10mLHND, | SESTON | Gni3min o, | digestion 3 3 025 1025 09 1017 1.0
5 | (Table 2) 02| (rable2) 4 Standard reference material confirmation @ 00 1003 51 1026 51
The results of the determination of the reference material by the method 025 1024 08 1020 09
& Microsaye tlesster operatiog congitions established in this study are shown in Table 3. The average ratios for  »y0q jevel in the method
Table 1. Autoclave style microwave - Milestone URaCUWE__________ ;rsanic and lead were 91.9% and 84.1%, respectively. The coefficients of :
S Condtion Pm)" "”(‘:;‘Ii ‘)‘"‘e D“"“":":,‘"“e T“"“'(’fé?'”"‘" p'[":;s'e variation were all less than 6.2%, indicating that the detection results of Conclusions
s methd srerellatle. @ This method could be applied to the analysis of heavy metals i
1 1200 30 15 250 160 3 - ipplied to the analysis of heavy metals in
Table 3. Analytical results of As and Pb i coal (SRM-16353) SIBAE Carbian st LS i T thes P 50 D501 gk
Table 2. Closed vessel microwave — CEM MARS 6 with Xpress Plus vessel Element ASsignedvalue Detected value*  Ratio® o @ The autoclave microwave digester could use a small amount of
Condition Power Heatingtime Duration time s (mg/ke) (mg/ke) (%) (5} nitric acid and hydrogen peroxide to digest samples under
Step ., (W) (min) (min} (o] As  0.860:0019 0791:0009 919 12 appropriate pressure and temperature conditions, while the closed
1 1000 B 0 100 Pb 2.8510.51 2.4010.15 841 6.2 vessel microwave digester required two stages of digestion to
p 1000 15 5 220 n=3. completely digest samples.
3 1800 10 10 240 "Ratio (%) = detected value/assigned value x 100, Reference
©  Element (internal standard, 15 As (%Ge), Pb (%Bi), Hg (110}, Cd (98)  Taiwan Food and Drug Administration. 2022. Method of test for natural

edible colorants- test of heavy metals in plant carbon. TFDAA0DS9.00.
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