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Determination of Si and Si Migration into Infusion of 5-Layer Co-extrusion Bags by ICP-MS

CHEN Yu(Zhejiang Institute for Food and Drug Control, Hangzhou 310004, China)

ABSTRACT: OBJECTIVE To develop a method for determination of Si and Si migration into infusion of 5-layer
co-extrusion bags by ICP-MS. METHODS The sample was digested by microwave digestion, the content of Si was determined
by ICP-MS under certain working conditions. RESULTS  Si had a linear range between 1.5-5.0 pgrmL ™' (7=0.999 5). The average
recovery of Si was 98.4%(RSD=2.3%). CONCLUSION This method is accurate, sensitive and simple, it can be used for
determination of Si and Si migration into infusion of 5-layer co-extrusion bags.

KEY WORDS: ICP-MS; infusion of 5-layer co-extrusion bags; Si; migration

BEE B ARMBED, EREFHAKF IS, W
WAL R [ B A AR R G HRT7ERR
FERIEEF, WS, WA ™ M O g
AT R, )= L i SR O R e
TR B 22 1 T I R ) ke, S
2y it M B B R T B Ak 24 1) B R A R R 2 A
bR VEIC 9 (77 R YBB 5 fE) 55 N 8 O A 8
(YBB00112005)!M . #RbRH R In T T 2 24250
N8 B I A R odk ), S kA & Wk
SEH P MR A, ARSZIG I T T REAE TR 3L
W AR R KT .

BRI 24 BB 7 i 3. 1.6 3 il 751 S MR 77
FH 25 2R A 0 ) HonS E 7 v s in R ek 225K g AN
I 0.5%2, FRIE K YBB At AR ok HABE fa7 #E
&, HRm P A A B R, A
56 K FH PR A5 55 2 A TR (L (ICP-MS) Il & i
WS MRL R I RES , FERERIA RS K &1
5T W PRI A R Ol
1 NEE5RHA
1.1 s

Agilent 7700 ICP-MS(3E [ Agilent 2 7]);
Multiwave 3000 Tl H i A (S 1 F] Anton Paar 24
F]); Mettler AE240 JKF-(Fii -1 Mettler 74 ).

1.2 ikzy

FeESXF R (P [l E SRR Bt B AR E I
GBW(E)080272, #t5: 10072, #/E%: 100 pgmL™);
R prat, WA AaE R A A, fh:
T20110106); H,Ox(sr M7k, [ 254tk
BRAT, #t5: 20110108); HZILHrHBTA 3
eCEMA AR AR, #5: 110601, 110602,
110603).

2 HESHR
2.1 ICP-MS 41
WA WARUR TS RE 15 mLomin™'; 4 B)
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S 1 mLmin); dESIEBERE: 0.1 rmin”'; (XHHE
TR He B Al robust-low B FHHi 7
L AwEaE, PR 3 WOSEBCPSME; &
WA 0.33s;5 WARITGE Geo
2.2 W
221 RES RN G A AR S I R
My 0.15 g, REEFRE, BRMNM AT, A
6 mL HNOs. 2 mL H,O, TRl A hife,
fifse A n B AR EinAEmR, ETE, M 0.5%
HNO; JEA 25 mL % RF i, BPAS. B v iz
J¥ 75 “C(8 C'min")5 min—150 °C (20 C -min™")
10 min—220 “C(20 “C-min )10 min—35 °C 5 min.
THE#®Z: 0.5bars ;s i KIIH: 1400 W,
222 WEILRE R IE ALK S G B
WA 40.0 g(% 8 HA¥), BYRE, AN /K 200
mL, B mERAFCKEZT, 121 Chi# 60 min,
A DA S A ) s ) BAR v
2.3 ZEVuH

I3 RS B AR R 1.5, 2.0, 2.5, 3.0,
5.0 mL % 100 mL ®=fi1, H 0.5% HNO; &
REZE, W55 1.5, 2.0, 2.5, 3.0, 5.0 pgrmL™
(R SIERAER, 4 “2.17 TR 40 Fak s
o WS (1 45 S CLIR B R R AR AR (X)), U v Ry A
FR(Y), 2 TAERNZE . VHRAFLRME RN ¥=0.32X +
1.12, 7=0.999 5, FLWIFELE 1.5~5.0 pgmL™ 5 K
LFIERPE R R
2.4 Ky HPR(LOD)L 52 5 R (LOQ)

WO i e 11 %, dbrdE it 543
F| LOD 4 0.35 pgrmL™", LOQ 4 1.17 pgrmL™",
2.5 {UARKE R

ISR 0 A (1.0 pngemL )W, T IS 6 7K,
RSD=2.2%, WA % B R I .
26 HEMERE

HUHES 110601 FAEESS, FREUH 9 T-I0Ak
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FE 1) 80%, 100%, 120%K BRI AR, RN
&34, 3% 227 LURJrERCH], e SiE R,
9 YN SE 13028k 363 mg'kg ™', RSD=3.3%,
P W E RIS R AT .
2.7 RES RN E TSR

Bt 110601 PIALRE 9 G, FRIUE S, K
W, ERVB O, o BRI Xt
HE A (20 pg'mL™)2.0, 2.5, 3.0 mL, JIA 6 mL
HNOs. 2 mL HyO,, Tt iste, W
SEA A B AR EinAGER, ETE, H 0.5%
HNO; ¥EA 50 mL kb0, FALI G, o150
W, 4iRiE 1.

F1 EEEINENERERLEERM0=9)
Tabl Results of the recovery test of Si(n=9)

FEARR AR N/ WS ks PRl RSD/
Fem/g  Sit/pg ug ug % W% %
0.150 1 54.49 40 92.5 95.0

0.149 6 54.30 40 94.5 100.5

0.1499 54.41 40 95.0 101.5

0.159 1 57.75 50 108.0 100.5

0.150 1 54.49 50 102.5 96.0 98.4 2.3
0.150 2 54.52 50 104.0 99.0

0.1509 54.78 60 112.5 96.2

0.1511 54.85 60 113.5 97.8

0.150 5 54.63 60 114.0 98.9

2.8 FEAIE

A3 I s A e R M R AT RS I s AR
PRI, e A R L 2, W S LA 1
£2 HEXFMAUVIS SRS ERETHBIE L E0=5)

Tab 2 Results of determination of Si and Si migration into
infusion of 5-layer co-extrusion bags (n=5)

it Tk /mg-kg ™! TET # 2 /mg kg™
110601 363 ARA
110602 322 AR
110603 356 AA
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Tune step 1: HS1.D

x10°
1.0
g
& 05
0
50 100
Mass

1 #&INE ICP-MS A
Fig1l Determination figure of sample by ICP-MS

3 itig

AR ICP-MS 5 1122 He B it 4%
MR RS S RO R, 15V S R AR
SETFAN L B A e WA, R AT R
SE R A, 3 T HERDRE S A 0

ARSI T T M SR R e B i, R
PR K AT, 8T b T &,
h PRI 2 S v R A8 T v e 1 e A
PRI S % K4

DR 24 565 7 B 3.1.6 (Al iz 1 il 751 S HR AR} ol 71
FH 7% 45 FH 3R DA M ) Hh 8t JC 5 HP 0 i PR ek 2R R AN
Bt 0.5%. ASLETE 3 b2 LB A 48 b
(T8l 350 mgkg ! A A, ST RRUN 24 i 3
Ko fEITBIRK T, BIPUHEBCKE, B 121 CTK
B 60 min(Et— KB 30 min B RO & 1F R, B
P AR R . DARERL PR 0.35 pgmL ™" 47,
FE S 24 IS 7K 200 mL,  BUOFE &2
h 8 AR (S AN PIRD), S BR 7 Al A N 2R T
ki, HL AR F /MR 100 mL v, Tk
B 100 mL HsS P Ik KT 0.04 pgmL ™,
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