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ABSTRACT: Glass products are widely used in various food contact articles, including food packaging and
kitchenware, due to their texture, stable chemical properties and inherent safety. However, the diversification of glass

raw materials and the increasing complexity of processing technologies in recent years, while enhancing product
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aesthetics and texture, have also raised potential safety concerns regarding the migration of metallic elements such as
cobalt and chromium. To better safeguard consumer health, various countries and regions have successively
introduced or revised regulations and standards for food-contact glass products. The increase in unknown food safety
risks in food-contact glass products and the changes in regulations and standards have greatly increased the
compliance difficulty for the industry in global trade. This paper systematically reviewed the regulatory standards for
food-contact glass products across key organizations, nations, and regions—including the International Organization
for Standardization, China, the European Union and its member states, the United States, Canada, Japan, South Korea
and Russia. A comparative analysis of their food safety requirements was conducted from 5 dimensions: Regulatory
frameworks, limit specifications, testing conditions, analytical methods and compliance assessment criteria.
Furthermore, recommendations were proposed for product quality and compliance management within the
food-contact glass products industry, as well as for future research directions in this domain. The aim of this study is

to provide a reference for enhancing food safety risk control, compliance governance and standard optimization for

food-contact glass products.

KEY WORDS: food-contact glass products; food safety; regulation and standard
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TR, FRifERLE (LR 4% (IR B0 TR e N &
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ISO 6486-1:2019 { 5 Al iy B Z il bbb B Rl
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PR 28 DB H S, AN FEBEIE R H S L BB
B, LA o 3 oMl B BB ST {6 %) T A B o
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AR I R SR IBGRLE | A SRR HUR
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WP HE— AT AR DG R i A 2R

1.3 RBERERAERSREMAFES &HENR
R
13.1 BB EHLIRRE

K 3 2 T KR B 3 2 T R 5 T £ 4 f
5 ) o ) D TR R, BIVRR R T S —
fid B A . BRINARMEL B R A LA T 3 iS5 E
w22 Mok FH B8 3 o) 5 R G 1% Bk B2 A% UE (European  standard,
EN). Hh, EN 12983-2:2023 { R HE-ZIER8I 4T, 4K
Had MR AR 55 2 350 M e aem
FIIE 35 25 19— BESK ) A1 EN 15284:2007 € 52 545 il iy
MORFRUED S P . B . B PR s 8RR B F HLB
PRI T s ) B A B B £ i Mt PR B B o A
YEEHAMAHCWHE, BB EN Y5 E 47 A (British
standard, BS) EN 1388-2:1996 { 51 & 42 i 5 b4 A F1 i)
RERRER T 55 2 W4 ARFEHI S O RERR AL R THT . R
TR B 5E ) DCRILRE T 0 22 45 R o0 24 B8 et 13U
ik, MARHE LR,

KRN 2 51 25 N LAl 22 51 2 B Sl B b B B R 28
43, 2004 FERAT COCTHIEE BAE TR D E BT
M) o ZAEMAOGE T AR B AR 1, N
MBS AN B B P AR 0L, A BB b 1 R SOKR R TR
BRI BT, TR FEARME M ERIRE . TRk
BEIEAR H Ay Jyzs O b R L, IR T RN A
FR . £ e A R Ty . Herpr, BRSSO AR L
{47 BIR AR A 1 0 R FUR T T 1S O 7086-2 X2 0 il i 1)
FUE . AN, HRR IR EAE T O T HNE R A ST, W
AT R 1 R AR S P s K N, R
HRIR AL T AT A A R KU HL A T8 T SRR,
Bl I RS £ Bl A 1A TR0 U R A B N T R T R,
4 PWEBIRE 5 A B A IR B R E A A
B A ELAE R, T S0% A0 il sl R gt R (e A ) 78
il TR 24 h, DLBE BT AR . ik, R
1248 AR R s R, (AXH T A A R S %
e



oM

FIOUT, A5 N ANE A B £ A P AR HERT H A 87

1.3.2 BRER R BN

B T B2 T LA . BRAEATE R AL, B 45 5 [
23 A R VA R RBR I . EL AT, 7ERKER 27 AR5t [ rh,
BARAM. BE. FHE. w2, R EZS A BRI E
TG T S ol A B B G AR DGR R/ s AR o, H &
BER YRR AT BS EN 1388-2 [UAHEME . 724 5
BRALE RO EE L, R RIAE E R E T — 2R %
PERER

BERM AT 1973 4 3 A 21 Hifi 1934 (5
YR N B A . AR S TR
TLARRUE ) K B S o FH B 3 ) R B A3 AN €40
328 A ROIC /A AR IR TN S B 38) . B (BN 45 3R
W, WEANEWAEE, WARALADERE). C R(HH
BEaE), I Tk 3 JEBE BE i R Bk A i 4%
o EHABFEMNZE, BERAX FHEBAMNIE T ST
BmEsR, WRE THEB R, mixd s o283 5%
HLE T BB RER, A, BRFIEE X A % B
RIEWAE T ARG, 0 B 203 5 1 TR RS
#Bid 80 °C.

TS W 2R O VE B (Direction Générale De
La Concurrence, De La Consommation Et De La Répression
Des Fraudes, DGCCRF)F* 2004 4F % 4ii i) 2004-64 ‘515 5.1

ARG | IR R DG b B bk 4
2K, I AHUE TR R RS, Rl At T
FEEHEHIE I, 2016 4, DGCCRF KA 7 itz A}

(matériaux destinés a entrer en contact avec les denrées
alimentaires, MCDA)¥J Fiche MCDA n°2 (V01-01/05/2016)

CTCHURERNCAN & 42 T8 S 4 5 B B il s I ), % Jit
15 S A T T R B S T R BRI T THEIT, 64T
FERAOFERE FHHE THR . B . A SR 4 FlocR TR
BRAE . o, SR GE T HE 2 b
1.4 EXEFMMEXE SEMBHIES RENRE

55 [ 0B X B b 2 ik FE B B ) P T bR o,
T, FRIAT Y S22 i W B A B ) i 2 1A M
F16M CPG 7117.06 i 00 ™ M & 25 LAY 45 2% 5T ) i
CPG 7117.07 {3 1 [ 7 B 28 25 LAY 5 2% T ) X B 389 o4 b
VEATAE TS, 300 TP 30418 T 3 J31) X P 28 24 L Hh 0 A 4 ) i o 22
SRR T BORERICE | RIRE A SR AR A B T
TIRAMELRE -

TNER BT P a2 FIE M SOR/2016-175 (Al
W 5 T B ML R ) 4 £ it T 3 3 1 it AR 455 780
T NSO L REASOD N T AERE L AR
SR AR, RIS TR R B, JF
BB T I A R A s

1.5 BAMESE R @A RIBS @A E
HAJREAAS 370 2578 CHRUdh . BSIGR A6 B HURS S v )

FEFE (RiharE . BRI ARERIE ) , RIS
A B RO A PRI . RS AT FRNE
K, HHDN 52750, SAREE T &2 AR i T
FEBR G, R0 A F AR R ARSI v, AR SE R E FEAR—E
1.6 BT HTR miEmt ARG mA A MR

8% W B [E] BB AR BB TR CU 005/2011€ 56 L%
LRI ) Kl A /(1.1 Lysr R
XK, HoFMH AW . mEBRE 8. XTxam
BB | OB RREIEE | KGRI, P Y
ShELE T HAM AL R WE B R a2k, ok, SFFga
BEEG T, R B IR A (R JE LG AT RS P
TR CU 005/2011 K T BB Bl 4508, A
T bR B g T RS

2 ERSNRmIZEMARERSEIRERRE
EERIEES

RGN AR it P B B T A
AL, 1SO 545 [ R th X Ay 2 MO A o %o 125 i 2 P B85 365 ol
B A R BRER AR, (EORR AR, H S B
AL BREFEPR . RMAE . AT AR A B
AT EE AT an T
2.1 EEEN

ANTR) B o 2 ik 200 RE Rk B i 5 S5 o R,
I S AN A SCR | F Frak, H R ARER N T A A R,
e T HE S X 2k B F NG TR . F I,
HAT 1SO K45 [ 2 /b IX (1) 35 U i B i 2 fio P % 3 o1
Bh A B A 4 PR R — B0, R ORI T e )
FEHE, SO EE ] 5 T BEAEAE B U A . BRSETC
HLOGE W% B (LU EARER )28 B T RRE, FEB4mM
FEAE RS R B R A s
2.2 [PREIEFR

JRAE 1SO LUK A5 B 52 /4 X 16k bR o 7 20 S 5 Ml
BEESH B MG, YN mETHITR W
EBEGT T XREIBRE TR, (HEARZ R A2,
FEILER 1,

A2 1 AT 1SO M 4% [ 5 /Hb X A v JUAR HEE X £
e fol B 3 ] S EAT T A O [R]SE TR N A
HRR i A9 TEALTC R K HAE B BR kAN AH [R] o DA BR il Y T AL
JCENTE, WA KALE T & i P A Y
FRig, MR, 2. g, B A< 0 X5 5 i i
FR R R A T BRI, A, EEEEINLE T
BR RN 3 RPOCE MR R AL, R W P B
A BB BIHE T, B, 4. SSEAF LG M
FRIRA,



88 B il 2 A iR A I A 4 CIRVES

F1 150 RERZEFR/MEENRET RRFMAKEFRNAEREZEREZER

Table 1 Food safety limit requirements for food-contact glass products in ISO and global national/regional regulations & standards

s gt e = = e = AT
/INaS Ol i (V<0.6 L) 1.5 mg/L 0.5 mg/L
Kz il i (0.6 L< V<3 L) 0.75 mg/L 0.25 mg/L g ISO 7086-2:2000
(V=3 L) 0.5 mg/L 0.25 mg/L
Jii -1l i (<25 mm) 0.8 mg/dm> 0.07 mg/dm?
SO INES Ol (V<1.1 L) 2 mg/L 0.5 mg/L
2O (11 LSV<3 L) 1 mg/L 0.25 mg/L
WA HE(V=3 L) 0.5 mg/L 0.25 mg/L x 150 6486-2:1999
[ BS 0.5 mg/L 0.25 mg/L
LRI 0.5 mg/L 0.05 mg/L
S P O AR AR, Bl A R AR s R
<25 mm) 0.8 mg/dm 0.07 mg/dm
/NEs il EL (V<11 L) 1.5 mg/L 0.5 mg/L
b KAl (1.1 L<V<3 L) 0.75 mg/L 0.25 mg/L T GB 4806.5—2016
(V=3 L) 0.5 mg/L 0.25 mg/L
AT 0.5 mg/L 0.05 mg/L
(BEZ3 4.0 mg/L 0.4 mg/L
JNES Il (V<0.6 L) 1.5 mg/L G
- Kz (0.6 LS V<3 L) 0.75 mg/L J % (RTFymrAtR
R L Hl (V=3 1) 0.5 mg/L T i P R A e R )
Ji -l i 0.8 mg/dm? T
A R TTAT CTRE R TN A5 B 3 ) & x
TH B RGENESIEES, AEAEIBEES, = N BIER 8 my/dm’ s oo 43 21 HikS
/R 7L 1) 50 mg/ke
C R (B ) 0.3 ppm Jc
26125 RATSE T AR S 0.8 mg/dm? 0.07 mg/dm’ 45: 1 mg/kg
5225 55 1 R0 3 RERAMY AT ST A 4.0 mg/L 0.3 mg/L £ii: 0.02 mg/kg
I 53 EIEHELCE 1 KBRS >3 L B A i (R R Fiche MCDA n°2
5 o i 2 1.5 mg/L 0.1 mg/L <0.002 mg/kg) (V01-01/05/2016)
[WEZ3 2 mg/ff 0.2 mg/fF ¥
i A (< 25 mm) 3.0 mg/L 0.50 mg/L
AN (V<L L, BRZEERAN) 2.0 mg/L 0.50 mg/L
ek Kasoiflin v 11 L, WAERERRAM) 1.0 mg/L 0.25 mg/L % SOR/016.175
(s 0.5 mg/L 0.50 mg/L
WA e 0.5 mg/L 0.25 mg/L
mEZS 4 mg/L 0.4 mg/L
PIlIEA S A A=Y 0.5 ug/mL 0.05 pg/mL
IR B s 0SL 1psiml 03 peml Colh A AL
HA  FE=25mm . 0.6L<V<3L  0.75 pg/mL 0.25 pug/mL Jc )
V=3L 0.5 pg/mL 0.25 pg/mL
AR, SFEERARE<2.S cm 8 pg/em’ 0.7 pg/em’
IR 0.5 mg/L 0.05 mg/L
nlEEE, HIE V<06L 1.5 mg/L 0.5 mg/L
- & =25 mm jiﬂ:ﬁ 0.6L<V<3L  0.75mg/L 0.25 mg/L T (i %:%E oy ol
T vesL 0.5 mg/L 0.25 mg/L PR AERRLG )

ISR, SR WA

2 2
REE<25 mm 8 pg/em 0.7 pg/cm
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EHLARIR
i oAt

<I.1 L Mt 2 mg/L

0.5 mg/L 1. Al SRS IR T G-

HE

=1.1L1MEk 2 mg/L

(DI EFPEEI B
ll: 0.5 mg/L; 47: 0.5 mg/L;
i1 0.05 mg/L;
Q& EgE:

#7: 0.5 mg/L;
“HERASNERZ AN 0.1 mg/L;
#: 1.0 mg/L; #: 0.5 mg/L;
Gty
#3: 0.5 mg/L; %fi: 0.1 mg/L;
if: 0.5 mg/L;

(4K Sl
#7: 0.5 mg/L; #ll: 0.5 mg/L;
A 0.1 mg/LEHRT EIUK )
2. Gefahil Al T A
(D
SMERFSHEEZ I 0.1 mg/L;
#i: 1.0 mg/L;

(OAIES LR
44 0.1 mg/L;
(€©)FARER
Hi: 1.0 mg/L; %%: 0.1 mg/L;
@#
ZMEEFISHEEZ A 0.1 mg/L;
A1 0.1 mg/L

0.5 mg/L TR CU 005/2011

FEar 2=, BREE ROFI R e 3 6 1] 1 i 0 2
PEIT 2500, HATE FAMIX 32 BAR i A ) (f 45 J2 75 P 4
T BRI GRS ATIRO LA BT & 2o T4
2, FEorINELE TR B R bR . KIS, RE L SEE
TN ICH N2 Ol L 11 L BV R TR 43, BR
B H AT [ P — SRR E R 0.6 L, ISO JUDXF2s .03
B AR LA TR . R, &
Tt R0 S-Sl s i) it AR S v 205 11 K S T A TR
£ <25 mm)FES Uil i (R EE>25 mm) )8 S PR —3 .
2.3 KIMFEH

1SO LA K45 16 52 /4t IX. 1) 35 R e et 2 it fik FH 30 3
il b AL Z R I A | SR g B ) AR
. ERIRG B, Wk 2.

M HER 2 AT, FERLHIA TR, 1SO LA K45 [ /b IX 1y
PRFR U R SRS WA B A . X E T,
TRANBLE M F 2 R AU O 3% R, T4
] 5 R DX 4 5 1) B AR A AR R B 4% 2R . A
TS T 0 T3 AR B T, AR X AR T] P ) e o
SHLE T AR B EG SE A, 1SO FHHA [ 5 /4 X 3 WL
TS — RIS IR R ] . e TR R B, X F—k
PR S5, 1SO Al ERRERLE T T 1 WGER IR,

Xt T E M A, IS0, WIE BRI bR E
R BT AT 3 TSR, teoh, X TEmik
RS, W EME R TR R OUR AT X 7. B
R HA  E A T R i g BRI L
AR, AXPRBEEM, (T 1 RKIEBIR
%o AR, BRI BN N, EaE K
TR RZ T R
24 WMFHZE

M TR FARY A 6 s S ML, 1SO Jess /A IX
TEHUARE AP RLRE BRI 7 P58 JOB I T IO IS L A
SRR TR T | R A B T AT I v SRR
BT IR SR B — R LRy %, X85 ik
SR BUA SCHR AR IE TR ORI 20 eah, 7ERA,
JEF DI H I E B dh P BEOCER AT
RPN R, — 2 [ 50 M DX ARV R R TR AR A
TEJTIE VAN . HAth 283 FE 3 BRI BB 05 ik A TS
e Bihn, % FERUE AT R BT RSO T8 05 SO ARG Y BR
AN 1710 BREESFERO RN E TR TR AETEM
PRI RE ) SR FH 22 75 vk DN s B il s CHLOC R 1A
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Table 2 Test conditions of elemental migration from food-contact glass products in ISO and global national/regional
regulations and standards

[ R /M X (e a6 L A ] TR IR R AL EHUR IR
A 98 °C, 120 min; . e
LA TR 4% P AR - 22 °C, 24 h i > P 1
1SO — YA A 1K I1SO 7086-1:2019
EE MG 3K ISO 6486-1:2019
2242)°C, 24 h 5 TPy R
s (2242) S (T HmeE bﬁﬁ"un*/ﬁi:
" HYIFE R )
4% (IR - -
N 7.5 A B R E SOR/2016-175
B B RVEMAIRRRLE;
. . . BRLOEG L  — MR Fiche MCDA n°2
BwE (22+2) °C, 24 h+30 min AL 1Y T (V01-01/05/2016)
i 3 Ik
HAx A A E CE b . BN A B FAS S )
25°C,24h CEibanE | AR LE AR
S i =3
TR CU 005 2011,
i g 4%k GOST 34030.1—2016 { {3 b1
. MO LEE, ./ K. S (2242) °C, 24 h; . , W 4R AR T Y
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