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Detection Method of Three-Piece Can after Sample Pre-Treatment
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(1. Laboratory of Packaging Test and Analysis- O. R. G. Packaging Co., Ltd, Beijing 101407, China;
2. School of Mechanical Engineering, Jiangnan University, Wuxi Jiangsu 214122, China )

Abstract : Packaging material is similar to food and is affected by a variety of factors in the process of specimen
detection. Pre-treatment of samples plays a key role in all these analysis procedures. By taking the bisphenol A substances
in the food simulates as the research objectives, the detection method of harmful substance migration in 3-piece can was
carefully studied. The sample pre-treatments of all of these three kinds of simulates, including 10% and 50% ethanol in
volume fraction, and 3% acetic acid in mass fraction were explored
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bt E IACAL 2 o AT BRI R A i, AR i Ab
FRER B 0B B Pt it . MERR . A3
Jrm ke, HER, i REA FLE 20 ~ 30
min, KHMBRATIE ppb ~ ppt 51, (HRAE AL AR AL E]
TCAEATS SR A AN T Y E L ), R i T AR
AN D ay 5 AN SPGB T RA S N
BV FITHFE , R R PR AL PR o A G SCRR H 1Y)
GEHEARRI, e — R EEAE TR 70% ~ 80%
2 Z2 B I ] ZEAE Gl AT AR B E T A SE IR R iR
75, H 60% VAL ARE A ATAL PR BE o FE AL AT AL B
R A M O i kR IR AR &R, Bk
AT e BE EEAIE4

[l FH A I ( solid-phase microextraction» SPME )
PAREEBIT 1989 FAIFEANATAL BT 7% . SPME $AR
DA Rl ot 2 4 sl e MR AR SRR, R
B MBS Bk, 7RSSR TR AN A M BT
o FREE A, ) BRI A X, xR
YT w4 . SERERENT. SPME YR AR
SEPREEA , BERHE . ZEMC, VAR . R, X
FEa AR S A, RS m TR S 2 by R
W, SPME HARBRENMFEEAET, BRERIERNIL
S| INEL = S N 0 = ST 1P\ E 57 NSt S

BEXTAE AT AL B b B8R R A ), B R A 60k
JBeA53 A BIR 2 A 2R A I A A 52 4 25 AT A B9 SPMEE
AR, BERmA R T RFEFENE R
B — R B TR OGRS, HATE e ort . 1R
PR i S 25 R HRE 1 ASE 400 ) A o i Ah 3T 1
FieR R 7 el Pl B BivE R AP b 1 Ay
e X — AR, ARG i FLR S X i — b By
T B EEFRERS , DMEA G 25 S %

2 XBEEPHSRE

2.1 ERRFSH®

ABIFE T 4 52 56 100) 2 28

X A- 45K HMEE (bisphenol A diglycidyl
ether. IFK BADGE ). MU A- —4i/K H il BUK &
Py ( bisphenol A bis(2,3—-dihydroxypropyl) ether fRT R
BADGE * 2H,0 )« X F- —#i/K i ( bisphenol F
diglycidyl ether, 7% BEDGE )« MM F- —4i/K H il
it UK A ) (Bisphenol F bis(2,3—dihydroxypropyl)
ether, fI#X BFDGE * 2H,0 ), ARIMER, 2EREA/
T 97%, Hi Sigma A A"

NG CEEFPEE, YNBSS, i Fisher A H
A7

HAiK, 3 E Millipore 2 4K RGEH 4 -

ARYAAIRAE i b ARG ENBR A7 T S4B 1
22 {UH#|EigE

AP14000+ WA 35 AR IK BT i% (X, AB (Applied
Biosystems ) 4275 SPE ( solid-phase extraction ) N
Waters 4775 AWAL, 52w (ADHOC) FPREL
AR5 A RN RN 5 ez kAL, iR A
ACERT A" WURE DAL, TR I S ER == AER TT
KA RN F

3 IGEiIE

3.1 REMNSE

1) R ECR 10% 1 Z BRI L E . 52100
mL K CEE, FEE T 1 L &S, HABAKE
KEAE,

2) JREDECN 39 N CRE W IIBCE o TERFR
W30 g (Ki#Z 0.1 g) KSR, I8 T 1 LARMS,
T4l K E 2

3) ARFECH 20% I LR IR L & . 1200
mL KB, BT LAY, FHHBAKER

4) BN 50% 1) CBEA R ELE . HEH 500
mL KEEE, A1 LAY, FHHBAKER.
3.2 HmHERERHE

FF it P B T AR A0 — e B JIT BR 2
R, EPESIE B . PRI RE I A, HES
AHR T ) s B, B3 A PATRE A

T 1) 2 T AR R AR a5 PR ARG L R 56 7, DA
X AT R E AL B

XoF T B S B HA A fk 2 R BB, i R 0 AR
PERFIN = - FERT B i 288, Z I ((BU ) No 10/
2011 KT TUHA 5 1 b 422 ik i) SEORLRA L R ] i ) 22
SR ) SRR B i S5
3.3 BEHEMBER
3.3.1 BAMEREGLE

AfrgErr, S MRS SPE /ME: (1)
CNWBOND LC18 /MEFI(11) CNWBOND PSD /M,
HEARSHWE 1.

#1 SPE/MEMESH
Table 1 The composition parameters of SPE
SPE /M bi g Mo fR/A

I RERCEETES C18 500 mg/3 mL 60
Il BRI ) —CIRFILRY 250 mg/3 mL 110~175

A 1 s EOK PR A AR S, VS
FIE s AE 1 A RSB . R PRAEORE, nT AR
HAZAE T R & A KL B g B . BTk
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JHEY 2 Fl SPE /INMFEHS AT i 324530 pH R4, HLSEIR T
NG REF AT IE AR, DA I SR A 25 A T R
IFFT I

TSP, A Y& 05 A (bisphenol A
BPA ) EFEMIKINZE R, Y& CNWBOND LC18 /)
FAETF CNWBOND PSD /Mt iIX—Z5 300, 2
i FE, CNWBOND PSD /IMIEXT T BPA M5
W R AR, DR, eSS IRAE S b B R e, 3
{1 CNWBOND LC18 /MR AU
3.3.2 M kE

PP VR D 37 45 I ] Al A Lo A v e EE A —
o VEEU IR TR L L i, (R SO R R
APEME R &, IS s RS BR . AEAR YGRS,
VEFE 3 mL Fl 6 mL B 10% H1 20% B9 F BEA RO e
W, XX F ( bisphenol F» BPF ). A E ( bisphenol
E, BPE ). BPA. X B( bisphenol B> BPB ). BEDGE «
BADGE 671 BPAZEW) BT FA Tibk BRI i [l i e L A, e
13 N RSB 25 R | R .
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The test measuring leaching liquid recycle rate
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Fig. 1

wE 1 Fs, L ESET, 4 ks i ik
BINTE 800, AT, ZEBEHU/IN, (HAHXT RV, 6 mL 20%
P 14 1 JBE B T i, R ah 2 7 e B %) ) A s il —
FEERE TG . B BB H R B RE )0, o
WA TS HERE R AL B, R A% FE 3 mL 20%
FH A A e R b v 2 1
3.3.3 SBLEMMHL

Xf SPE MEMFATURBARAE, FERH MM 18
SPE /M RN AU 5T, ARAE T 8 P AL - A 44
L, EEEHEE 510 mL BB E, ARAEILEET 3
MEERAKE, 43353, 6, 9 mL Y 100% T EEA BN i i
FHI) 6 Fl BPA Wb A7 MR budss, Iris g iR

mE 2 FR, BB B, TR UERE SR
154y, VRIS N AEBERE S U D A B
HHERREZE, SHE I TE O b e,

H 2 AT, 3 mL100% M EEGE B A e B AR 44
25, #B5r BPA YR BEVENL Nk, VRIBECH 6 mL
K 9 mL100% HFUEMGIR T, Wi 28RN, YIRESE
BN BPA ZEWI BT BN, FI2 2 R 3 A Ay £ P o
S EUNTRY o | 1 N 1 B/ WO L1 L1 & ST e
B 6 mL H EEAE R e i
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Fig. 2 The test measuring elute recycle rate

3.3. FERERAUBRBERELR

R T 58 E A 50 R A [ R A B 9k 1 T A
PERAT A A5, AFHENH BT TSPt il 24
SEATRERIIIAE . WU, BURRIER N 100 pg/L 0
6 il BPA ZEMFUKIE AT 100 mL, BRI s 207
TP . FESD T AR T AL RS, R R Ak
BAH TS -2 Chigh performance liquid chromatogra-
phy- fluorescence detection» HPLC-FD Y*J5 % HAL B
SERPEATRLI , T BPA 2R ISR K AR D
2, PR8N 2 Fis .

F2 SRUERPRRRELER

Table 2 Five recycle rates in the test %
H s 4 BPF BPE BPA BPB BFDGE BADGE
FHIEICE 9759 10002 10210 9935 9543 96.27
RSD(=5) 2.66 203 305 241 4.99 2.51

H 2 IAEH, 6 F BPA YAy IS A 24 1
95.43% ~ 102.10% Z i), MHXAREMRZE (relative
standard deviation. RSD) TE 2.03% ~ 4.99% Z A, %
INT 5%

4 BRI
ARBFTEE L LA 1= B 4 RS )
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H U A 259 S R AL BRI OE B AR, e T
10%, 20%, 50% &2 39, ZFRBAN A FTAb B 7 1%
IR o I S R U R S S 2 R E 1 S ]
I fift ) 223 T LA 1 AR B BRSO
TALER ) TAERCR, I RBRC I H R 5 A S Ak B 1) °F-
ik, HAERAE s, RoEtksdy, nIEE MR
o IATATHY 6 i BPA FEW BT IIAR DRI TR 45
KL, ZOrik o5, 6 MR IR T
95%, 5 WKEE MR FRERZEE/NF 5%,

AR SR AT AT, W R IR SO S Y
FE ST AL 735 0] FF R UORMIE . ASUORHRE . R
PR IESE 280 — 7 & B A FH YR AR AT Ab
PETAE, AT R U A 259 5T B T A 35 5 1Y
AN AT P TAE o ] R 2 B A v A
X il A Y BRI

5 ZEiE

ARIO 42 I = 4 A T T A A I A )
FESRHTAL B CAESERT T IEAN A2 . T AL By v
AMLATEEXS BPA ZEMI AT R R I E S TAR, i
REAT A ARG I S 2R R, D/ 2% JBORT T A6 25
SRR o AT E YK AR BB AR T = 5
YORHHE T AT 5 W) IE RS BRI AR, [ AR IR A R
KRG, HEER S RS TAES, %
ASCH A, E—WETE, K AR TR U AR )
TP RIRE dh AT AL BASIN T AR
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