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Determination of Soluble Elements in Paeonia ostii
Flowers by ICP-MS with Microwave Digestion
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Abstract: A method based on microwave digestion and inductively coupled plasma-mass spectrometry (ICP-MS) detec-
tion was established for the determination of eight soluble elements,including Cr, As,Se,Cd,Sbh,Ba,Hg,Pb,in Paeonia
ostii. White and Paeonia ostit Pink. The samples were dissolved in HNO, by microwave digestion, then the above 8 ele-
ments were simultaneously detected by ICP-MS. The results showed that the contents of eight soluble elements in P. ostii
White were higher than that of P. ostii Pink. The results were evaluated by analyzing the Maximum Levels of Contami-
nants in Foods( GB2762-2005) ,the indicators of two P. ostii flowers were generally higher than the limits of fruits and
the leafy vegetables;compared with the standard limits of the only harmful element Pb in tea,the contents of Pb in two
P. ostii flowers were much lower than the limits of tea. The results of this study showed that P. ostii flowers can be used
as a tea for drinking,but it has certain limitations being a kind of food. The recovery rates of the studied elements were in
the range of 92.25% -106.75% ,and the relative standard deviations( RSDs ) of the method were in the range of 1.3% ~
4.8% . The experimental results showed that the developed ICP-MS method was precise and reliable.
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Table 1 ~ Parameter of ICP-MS
TiH TAESH TiH TAESH
Item Operating parameters Ttem Operating parameters
HHR IR RF power( W) 1100 555 L Lens voltage (V) 6.00
RS A Carrier gas flow rate( L/min) 0.85 B R 18 I8 %X Each mass Channels 3
B i & Auxiliary gas flow (L/min) 1.20 & 77 2 Measurements g
e HE TR Enhance the rate of sample( mL/min) 1.00 FH % E Number of scans 60
BHS A Cooling air flow(1/min) 15.00 ZHrEa Analysis Mode TR
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Cr.As.Se .Cd.Sb Ba Hg .Pb Sc.In Bi Au ¥ijg
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1.3 tREBRBRIEH
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¥R 1.0 pe/mL IR G bR MERE 55 W, SR )5 18 R R
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WL He FRifE RS 1.2.3.4.5 pg/L, H Au 11y
JoT B 14 R 100 g/ L

RS ARV - 70501 W B 519 Se  In Bi FROT
RERUERK AW, (U 2% HNO, 32 0 B¢, e o it
WEERI R 20 e/ L IR G PRI
1.4 #HRHHE&

FESH A SRR s sERR A B 4K wpk 3 3k, B 25
RIMKI;o TCRITHFEMSSHAMEF 90 C 15 min
K, SR 60 ~65 CHEZ P+ FEH 105 CHEFEH
q 20 k40 B RS SOmA R R
AR R PREE T RS A0 FYAR T B
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WERCAE 140 C L AN EINAGEERR 3 h, 1240, F i 2k
JKAEZEF) 10.00 mL 25 &), #ESGrI . [F] A0

2o



1928 KIRF=HIRRGE S5 % Vol. 26
R2 HKHBER
Table 2 Microwave digestion procedure of packaging materials
AT s EES PARICL L] T PRFERT ]
P - —:f Power(w) Emission rate Heating time Temperature Hold time
roceaure ower( w ( % ) ( min) ( OC ) ( min>
1 800 100 5 120 3
2 800 100 4 160 3
3 800 100 3 180 20
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RIFEAET P& 8 14, 11% , X e+

Yl 16.41% o X WA XU AE T8 ol o) it
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Table 3 Contents of main nutritional components in two P. ostii flowers

B K5y K5y BT HLAR W I bicka

S unl Moisture Ash Protein Crude Reducing Crude
Pample (%) (%) (%) fat(% ) sugar( mg/g) fiber( % )

K P. ostii White 85.76 4.22 1.00 3.18 45.64 5.69

R P. ostii Pink 83.54 4.32 1.18 2.71 48.75 5.67

2.2 TEHKHIR FUETHA A TR KRR, 25 R W 4,
PL 5% i fias (B, BRI 10 1, #% 1R TUPAC
x4 8 WARMEITE ICP-MS 77 AR H R
Table 4  Detection limit of the 8 soluble elements

JGZ Element Cr As Se Cd Sh Ba Hg Pb
#i i FR Detection limit( mg/kg) 0.21 0.09 0.15 0.03 0.09 0.06 0.03 0.03
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Table 5  Recovery,precision and contents of the 8 investigated elements in P. ostii samples as well as the limitations set in GB 2762-2005

T TS R (mg/kg)

R P. ostii White JXUFH49 P. ostii Pink Limit sot in GB 27622005
P S o
Flement ﬁ;?e:ff i RSD ﬁ;tue:ff i RSD K I3 senf e
the sample "e"“(“;‘/zy) B (%) the sample Re“zvgy) e g Fruit  Leaf vegetables  Tea Wine
(mg/kg) (mg/kg)
Cr 0.484 92.25 2.1 0.477 104.25 1.9 0.5 0.5 - -
As 0.438 106.75 2.6 0.125 100. 88 2.8 0.05 0.05 - 0.05
Se 0.139 97.75 4.8 0.098 97.38 5.1 0.05 0.1 - -
Cd 2.483 103. 63 2.7 2.067 102.38 2.6 0.05 0.2 - -
Sh 0.024 98.38 2.2 0.010 98.25 2.0 * * - -
Ba 3.290 102. 88 1.4 1.467 105.50 1.3 * * - -
Hg 0.214 95.25 2.4 0.099 100. 38 2.5 0.01 0.01 - -
Pb 0.820 97.25 1.5 0.515 97.75 1.8 0.1 0.3 5 0.2
T EARA IR ARMEOR , — B bR 2 FE iz R AR EOK
Note: “ no requirement for the element in GB,— no requirement for the element of tea and wine in GB.
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