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Determination of Dimethylpolysiloxanes in Foodstuffs by Inductively Coupled Plasma Atomic

Emission Spectrometry

GAO Feng, LI Xiao-lin, FENG Qian, LIN Yuan-hui, WANG Jin-hua™

(Technology Center of Beijing Entry-Exit Inspection and Quarantine Bureau, Beijing 100026, China)

Abstract: An inductively coupled plasma atomic emission spectrometry (ICP-AES) method for the determination of
dimethylpolysiloxanes (PDMS) in animal muscle, edible fat and oil, baking powder, and fruits and vegetables was developed.
PDMS in samples were extracted with aviation kerosene, and the extract were then centrifuged and directly detected by ICP-
AES. The average recovery rates of PDMS at the spiked levels of 5, 10, 100 mg/kg in the muscle of chicken, beef and pork,
and in cucumber and pineapple; 1, 2, 10 mg/kg in soybean oil, peanut oil and palm oil, and 2.5, 5, 10 mg/kg in baking powder
ranged from 71.2% to 122.9% with relative standard deviations (RSDs) less than 15%. The linearity of the developed
method was in the range of 0.1 to 50 mg/L with correlation coefficients () of more than 0.995. The limits of detection were
approximately 5.0 mg/kg for animal muscle, and fruits and vegetables, 1.0 mg/kg for edible fat and oil, and 2.5 mg/kg for
baking powder. This simple, rapid and sensitive method allows for routine qualitative and quantitative analysis of PDMS in
selected foodstufts and can be used for the test of a large number of samples.
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Tablel Maximum level of PDMS in foodstuffs (China)
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Table2 Effect of extraction solvent type on determination results (n=3)

i AT M#FPDMS % i/ (mg/kg)
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2N 174
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GBS 21.8
e 22.1

2T, RN B PR3 OO v T LAt 4
BN E R ER e &SP LR T e e CE A LR



184 2013, Vol.34, No.08

E6mill=

X

(55 Pk DA R B0 2 R v MR E S S B S B
H BB R deAh, BT AR RS R A B = T
FEPDMSH & i, AR A & 45 55 1 RS IEE IR AN g
X 4> ToMURE FAT HURE , DR R AR AT o R A v 1 TE ML
TEA Ak 2 PDMS T & A WA, A0 5 45 i e A
T BREHER T, FEAE R P A 15mL 1%
TR, PRAUFFRIOBOA BRI BE, A n] v M LR DT
T BRE IR o

22 ERJIEMIERE

PDMSHL 7 45 LK L.

CH, CH, CH,
CHB—Sli—O Si— O-—Si—CH,

CH, CH, CH,

E1 ROFERAKRSHR
Fig.1  Chemical formula of PDMS

PDMS I &5 e e T HETC AR A A T i b
T [ B, DR A i R PR T LA
HPDMS &5 5o Ay 3% 5 SElE PDMSHRE R S
TR ETE AN BRI, LUACIN 30 5 6 PDMS [ 5 4 S5 222 7
PRAE b2 SR JE O RE 1070 2 R S VL D'
TR BRI, MR i 2 b SR AR b 2R S A
SR e ICPIGIEX N TAE S 25 5 ILAR3.

£3 ICPhRiEASE T eRN
Table3 Analytical parameters of ICP for PDMS
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Table4  Analytical parameters of ICP-AES for PDMS in foodstuffs
FE i J5 9 H B /(mg/kg) BAEay r
YA 5.0 Y=-16410+3476X  =0.995
g 1.0 Y=—-6318+2380X =0.995

=6 2.5 Y=—134114+44283X  =0.995
s 5.0 Y=-7955+2755X  =0.995
K 5.0 Y=-4754+2272X  =0.995
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Table5 Interference intensity of different elements for testing Si
T Si(251.§£1nm"& KAb) Si(250.620mp$)§ KA4b) Si(288.l§8nmiﬁ KA4b)
R} R4 E2500 X 1000 X[ 1100
Bi 2 — —
Rh 20 — —
Zn 15 — —
Cd 3 — 5
Yb 1 — —
Fe 8 4 —
Un 2 — —
Co — 50 —
Ag — 6 —
Vv — 15 —
Ru — 26 —
Tm — 13 —
Os — 3 —
Cr — — 3
Ne — — 90
Gd — — 46
Al — — 50
F6 BMAFTFRERE=3)
Table 6 Interference experiments of the elements at various spiked
levels (n=3)
Nedi1) IR Si(251.611nm  Si(288.158nm  Si(250.690nm
(mg/L) WIE(mgL) WA BAOMEE BRI
20 0 323615 284552 74733
20 700(Fe) 320753 284510 73570
20 700(Zn) 313503 280433 72804
20 700(Co) 319192 283269 73671
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Table 7 Results of recovery rates and accuracy (n=6)
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