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Abstract

For food, food packaging plays a very important role, which not only plays a role in publicity and
beautification, but also plays a protective role in food. However, there are some heavy metals in
food packaging materials, which have some hidden dangers to food safety. By laser induced
breakdown spectroscopy combined with moving window partial least-squares method, atomic
fluorescence spectrophotometry, X-ray fluorescence spectrum method, these heavy metals of
packaging material can be rapidly detected. The rapid detection methods for the various heavy
metals in materials were summarized, and the latest detection method was analyzed, which are of
great significance to the understanding of the food packaging safety and detection.
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1. 518

Bt 2 257 ROSCA I PR R AN D , AR SO 2 FEPERE AT ARG 77 2R T ORI . B2
TR AR AT &b 1 AR S 2 am R . T, AR KR ir e, L E e E AR
CO AT A E AR NI, AR, WA ECE 13, BT EE R AR (BERYRERIME
HT, EgRamT EaEnERe SEmkn, e, EemaTBEANE, REER[L.
HEBESEN TR, BRUMIRER, HEWSHBAILT. FUESEAAETIRAE &R a3
FOBES, Blan Rk e A R POKE M. JLEDLR .. BT SMETTm O 2, TS A
A, R A RIS IR G B RRE R TS B O PUESE AR A FIRE R R
T EATTRT BERK BT B 5 A &t ARG AN NAR[2]. 38 B AR5 e R v e ] B0 5 P A 5
BN T AR R AMAE, (A, SRR AR AR AR A R R D AR AN 2 s AR AR B
AT, SEMESREE, EEMERETEREMAL, NBEANE, $iF AN IRERE. AR
SR E QTR IR b S AE S N NI e - 1] R N B Rt

2. ESRHRE
2.1. &

AR AR A ATz, SR T S N 0.0016%, FilHSE T TR 35 f7[3], B AISE
WARMBETCER . NRE TR I AR AT N E — R . Rl R & ATk, HibE R
IKEHENBIKAR, TEREPERG, S ANERIE KA. X LER M e, &7 N6
BHTHR ARG R, K IR TS M 0 LB S AP NS . M BB IR [4].

2.2. 3k

EARPAK RIS EfEFE R K TR —, RUTHOREM AR S, HX N4
F[5]e ALEASNRRIERIEAMAE . THREE - EREAPLE DT . K& T2 5MEAMLLES,

3

DOI: 10.12677/hjfns.2018.71002 13 i

0]

TR

I
4


https://doi.org/10.12677/hjfns.2018.71002
http://creativecommons.org/licenses/by/4.0/

DR 5%

MGG I 1, (R A0 I Th e 2R ek . LKL &9, IR E SRR, Bn LR AR
b, B K RN, I RAMERE AN, JUF T i AN S HE R4, i AR
HIRE T URBAS AT RS, BB, AAERONTE 5 R% . L4 Urat kR DURRR
Ko 1953 R AAE HAH “/KEGm " w2k hEE g rI[6]. E M B3 =KPoRE R, Btk
BEf oL AR T E

23. %

FEARTS YR 2 KA RIRK P S AR IS, WNKP &8 2~4 WouETt, HEh a8
100~500 =ZFLAFFt 2 . BT AN =N, HAh M s = m itk S
— RN AR, RS & S EGT s B, AT RE S ECE A I R B, B
FXIBE S E IR [7]. B R RR AT FE I TR AR, kb th et i B A R EH . Bt
PtE Tl BRI 2, e, (LT, BRI, HEEa S SN IR B K, Sl )R i
X 52 BE 5 Y.

2.4. W

WE AR Z, SR S S AR T, B i S A B T AR 2
A, ORISR Qe A MEINARZ S, SERTE B, B B B LA,
SR BORREERRAL, RIBOE M AT, WL MERA A M [8]. A KA, U2 5] e 4 AN B 4
T, PRER, SEACEMEME. ARE, EZFENE, i ENESRAEIRE, HPiSEAL
I 0.7 250/ T, A AL N 0.2 =5/ T3, EANAIEERNE, KIBAMIEMHTE, A
izt 1~2 4, BEEAJUEA R, BAUEE “ KT e md A /EdE 9]

FHE T, B o R NS F 2 AR ORI, i AR el £ it B 2Bopp e o B R AR 3, %
BATRBL A AEH A L Z
3. EERABERRS
31, BESHEAM(LIBS)EABHE Ol h = FRMWPLS)E[10]

WOCHE S it a5 AR 50 & R/ 3 BT A6 10 S AR BUCIR 1 — RS U E AR, J@id 4y
NIGERAFE . IS0 E . (55 MR 5 5 & B —F 7. FEd MWPLS 755615 X T
ik, MHESE[10]8H LIBS ¥E45 & MWPLS VEXT b6 i 4 8 Cd #EATH . LIBS HoR RATRIE, o
TR T RE AT A =R BE, 20 R RTINS 208, CRON SIS A T AR IR R 2 —
[FIRF, LIBS /EN# AL AR A B TR A AN RES . SRS, SURAF S, S
# LIBS JPiETERTI AR E e RS FIHERA M7 T AEAEAR R IR A 0] . b LIBS & BB RS FE
Wt/ —FiE(MWPLS) 51 N2 LIBS 1€ &/ Bl A v 2c,  7E4& s B TR0 B 77 1 [ Bkt mT gk 2> 4
b, TTE I,

3.2. [RFRAKEIEAFS) [11]

T8 I B AR G 2R I R VR SR S BRIUR N BT AR O R R, SRIE R TR, B ET
PO EVE . BHFFE[LLN A AFS-2201 BIXUGE JFE 756, AT T 2R A i 7505 E &
a AR S B R s SR T, IR B R AR S W AR AT T BRI IR AIE . A H R
0.3 ug/L, £EMEVEREE N 1.00~500 pg /L, [BIZF N 87%~98%. FFHARAEY) AT X IR, Hl e (G745 2
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HIBIFREVE R 2 N o TR I R RIS ey RAB TR A BEMUER R 4, PR RGRc A # k. B
HI 2 20 ZRPTER KR, A0 T I IO IEE MR TR SOt iE .

3.3. X BHERISLAIEE

A FHAS DA S ARG 36 XS 2 RSO DA R B —Fh vk, R BERE S ey LS At K
58 M BNE T AW 8 Lo I — 7 e DT VERE R AL BT L. p R ik, TR
BT, MRS 2R, NERRAA AR SRRr . EIMITRE[12]845 T X FHERTOO6 AR 1
B E SR MR, AR ITVEE R G R ARSI L A H PR A A YA AL

3.4. BWERAALKEIE

KAWL F BN EL RS T 5 R OFRERERN, W EEEE T ek e 8hn., R
AT R FNE R, A TR HE SRS T, B PR AR R A s . RS AE[13]
ST ARARIIAG MG7 S PSR B A o SRR I T Bl 0.01~0.05 mmol/L, 5K Hi R 4y 1.0 x 107
mmol, [E[Y 3 89%, HERIZ N 98%, KT\ MBS T, B FHATIMMKE R, AT 542 F
W B TAGERTE O (0 = T0 2% 5 ) 1) JE 3 AT ) 8 B RO A AR, M S S AL T 0.1~0.5 mol/L,
MAFORE S NE T ETERIEL, HREEHREAN 0.1 mo/L, 7 A% WHES B ZAKEakEY
M, [ 5 RO 1 (AAS) A EL, IRARRE 3 97%. iR AKHIME T o, RER4E, K HPRA, v
e (AR T BAE IR N AT, BRI T IRAR i S Va7 — b it

35 REHEAFETH-RE(ICP-MS)Z%

PRI & 55 1 R BT (1ICP-MS) 70 AT BOARHS HRUBGHE 5 55 B 1R 5 BT IR AT, M AU & 25 8 11K
FERE R, RO 2 B ok, ATTEE N B BEAT I E » 27596 5 Hfb ik B il
R PRAG, Va2 RN A SRS EEME ST, S5k FEEnih
I S PR B — S Zhag, A A Ah— B0 R AL 3R A TR R R d O B0 1], Tx ek
B vy LU SR AL SRR S R R AT RS R, R ICER IR AR T LU R I E H e o3 i R 5
Hok[14]. BRJEBIAE[15]F ] ICP-MS & & 7 Mkl frdh i) 39 M e R, REl A R R4,
FETERRER R AT N R AZ I 30E, AT & i P A, PRI E B dh P R TR,
NE G ZETHEIR AT EERG IRl KT

36. BFRAME

B AR ME SRR RSN, JeRRE L, R R, W FEMK, BT AUERR AR
BHE A3 B Ak 22 A 1 B FH A R s, AR S KR R B SR B 1 r Rl . XBHESE[16] 8 CdSe &+ A
B RIUE T IO KGR 5 Ph* Bl Ho? 15 Bk F5 S 2 1k O 28 o A A 13000 1 26 28 91 FBL 43 %109 0.005~10
mg/L 1 0.001~1 mg/L, 5 HiFR4>51 0.003 mg/L 1 0.001 mg/L, HAXHHRAES 2 43 5 1.23%F1 1.29%,
A BTS2 r/K BE P2 R H? G [ 16]

PLERS I vt A7 b, & A B i B ZEA R B £ B A 7 VA WO S g ik, R T8
HREE X ST eTETE, MXRUL, JRF2BREE . X B E, Rl 72 nT DL R B
R, REISEREE T, RIS RS ARG, R DA B e PR A

B4 A 1095 % A2 T AT 200 TH O AR e — N () B e i, AR B DX — e R ) R A, T B
4wk, NEEBEIREE, IR E &R PO A AL OEOR AT, A, BURERTT R EE— e
ISR, MBIRERA BRI, T REAGH IS5 &S a2k T D A 2R 6].
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BT it 224 R FEE AT TN R AN BN, — EO A T 2R 2 45 B i R R i 2 & e
SEA W o 5 58 B B A A i, S e B R AMEAR I e A T S M N SRAR IR 2 4y BN, AV 2%
BT fRRE . 24, OB TP,

£ E&WA
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