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olBdE WEHAZAFHEA(YY $Hz=E)
TE A A7t AYE 1 e B2 ANETF
of 2o UAE doy aujAe] WL we}
ool A3 2AF 5 Aok gy Awx 2
AzAA T AL 2 AL Ao ol #FaEL
of thg BRE wl=A] dolob sz} E17} o]
L AZANA A ES EFAL FHSl] -7
Hete RS 4359 fuad Hie feed
o e JRE AFsle] AEFXZA AL-$&- A
A 37t =71& vidoh

2. =9 MEREF MUY

210 =

NEEZT B¥o] Y= wFe) He FD&C Act
(Federal Food, Drug, and Cosmetic Act)e]t},
HAAZ ©h27] dqEd FsiA vy 4 goy
2 vetd AFAVHT fAks o] MEY o}
2} AJE Regulationdl= W&¥z Wiyl Eo
YA o]ALE ®ol &L Ho| CFR(Code of
Federal Regulations)o]t}.? FD&C Actd] u}e}
FDA(Food and Drug Administration)= 4&¥%
2o Alzdl YA Bl AHrIFEe 2Fs 3
3= 452 Y3t k. CFREIA 21 CFR
(CFR % Title 21)2 Food and Drugs A= 9
oJokFel] A AT FHo] o9 FAF oz s
5ol . 21 CFRel wel 4% A ‘T e
W2 AuidA ‘AFANE'2 BT By, £
7Hecleke Ae AEe] FAL AP B3 S0z
AEd e AF 1f HE o9 e w3l
o X239 e 9AA JE AEY 7, slge
= Ee 71EAT 2 AEzxd, AEHe] F&
o o1& HFoz9 o]y T st AFo] Yu
7t 2 7bsAel Ao g F oz 44 FrlEqin
= A7 oA ‘7HEH71E (Indirect Food
Additives)’2  HFEth! =, ‘TS Indirect
Food Additives2 7}&=3ic},

21 CFR% 243 7183 oz #do] Y= B
#2 Part 170~1900|9 o|& ¥ 19 FAsQ}.
olF AT AYFHog PHo] Y= PartE Ay
HA g3 vl Part 174 Indirect Food
Additivese] General® Indirect Food Additives
o 2% dwty|Ee] 7ol U}, Part 175 ¥

DEXTED g A 1225 2001d 49

E 1. Z&0 s nj= FDA Regulations

Part No.
170 |Food additives
171 |Food additives petitions
174 |Indirect food additives: General
175 |Indirect food additives: Adhesives and com-
ponents of coatings
176 |Indirect food additives: Paper and paper-
board components
177  |Indirect food additives: Polymers
178 |Indirect food additives: Adjuvants, produc-
tion aids, and sanitizers
179  |Irradiation in the production, processing and
handling of food
180 |Food additives permitted in food or in con-
tact with food on an interim basis pending
additional study
181 |Prior-sanctioned food ingredients
182  |Substances generally recognized as safe
186 |Indirect food substances affirmed as general-
ly recognized as safe
189 |Substances prohibited from use in human
food

Regulations

2o Az, 7HAl A3k HEAA 3™ A
Bl #% Atk List =] e A3 dRo
2 adhestves, pressures-sensitive adhesives7} ¢}
omn coating AEO2E acrylate ester copoly-
mer coating, hot-melt strippable food coatings,
paraffin(synthetic) % 12%o] 9t} Part 1762
paper 3 paperboarde] AEd I FHowm
acrylamide-acrylic acid resins, alkyl ketene di-
mers, anti-offset substances % 15%&o] Ut}
Part 1778 zExjd] #3 Aot FDA =33
d 74 FA g $23 BRoz 934 A=
R R AREE HEdle AE 71z HRow
AHgElE= EFE acrylic and modified acrylic
plastics(semirigid and rigid), acrylonitrile/butadi-
ene/styrene copolymer, acrylonitrile/butadiene/
styrene/methyl methacrylate copolymer % 67%
308 AHge Bdow s AEoRT ARHE
ethylene polymer(chlorosulfonated), filters(mic-
roporous polymeric), filters(resin-bonded) & 23
FTo 22 78 gt Part 1788 nEx 3
7 Tl B¢ fAHos uME Y ZH e
5= hydrogen peroxide solution, sanitizing solu-
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tions, AF3lWkz]F] 2 <tAAI¢] antioxidants and/

or stabilizers for polymers, 4-hydroxyme-
thyl-2,6-di-tert-butylphenol, organotin stabilizers
chloride plastics® BZXA)

adjuvant substances used in the manufacture of

in  vinyl o
foamed plastics, animal glue, anticorrosive agents
T 42%F0] T1REHA U

22 % H

e Zae 3 Azd AMREHE AR A
Fo B y{Ho| Auin t2r] dEd AEE
ERAAE AREA et 2HEZ 83
1976'd 71E=ze] ‘WHA' oz 9= HF9
Directive® 2R 319 th® EC Directivest: 19994
A F 117071 led & 29 AAER EFslo
ekl S o] tdsld %23 Directive 17,
A E-& Aol labelling ¥ 17, plastics #H 6
78, cellulose, ceramic, rubber 2}Z} 1744 &4 &
1178 olt}. A Directiver= A% ‘framework’
2 1976'd AR o] 1989 AR=AT}. A2

Directiveo] & AM-3l= 23, AEd A3 positive

E 2. ZHT BHE K Directives

list, =74, A-Z, ol 7]1Fx T
Argol ¥} duh oA s BAS Yln
A= AL positive listo]t}. Positive list= 385
< EZE ulEiy o7 7iAle EdL A Foez
ol s A 54 271K & m sty FAU!
Plastic @& 67]¢] DirectivesZo|A 37§9] PVC
#¥ Directives @ 2709 migration A| &) 3t
22 A 2]3} Plastics: general rule(90/128/EEC)
o] plastic &§ Directives ZJA 714 FQ 3t}
A7l E HEHE GEA, 2UEF, A/ 2
g o] B8 8ol 7 At

23g &2

Ao AEFxFL AEFARHA ZAsH, E 3
A e} o] plastics© 2 11%EF, &5 w2 315
A 2FF=2 7859 ) Plasticse 8% formal-
dehyde& A|ZYr2 = FAHSAA, PVC, PE
2 PP 3o Akl Az -7} e 7T E
712749l Aol 11%9] plasticsolt} FLFA o
&332 g 79 49 74 (General)o @ 73
71#FE B gl

EC Directives on Food Contact Materials and Articles Directive No O.JN¢
» Old Framework directive 76/893/EEC | L340, of 09.12.1976
New Framework directive 89/109/EEC | L 40, of 11.02.1989, p. 38
1.347, of 28.11.1989, p. 37(Corrigendum)
* Symbol for the materials and articles 80/590/EEC | L151, of 19.06.1980, p. 21
« Plastics: general rules 90/128/EEC | L3489, of 13.12.1990, p. 26
- lst amendment 92/39/EEC 1168, of 23.06.1992, p. 21
- 2nd amendment 93/9/EEC L 90, of 14.04.1993, p. 26
- 3rd amendment 95/3/EC L 41, of 23.02.1995, p. 44
- 4th amendment 96/11/EC L 61, of 12.03.1996, p. 26
- 5th amendment 99/91/EC 1310, of 04.12.1999, p. 41
« Plastics: Basic rules for testing migration 82/711/EEC | L297, of 23.10.1982, p. 26
- lst amendmet 93/8/EEC L 90, of 14.04.1993, p. 22
- 2nd amendment 97/48/EEC L.222, of 12.08.1997, p. 10
» Plastics: list of simulants for testing migration 85/572/EEC | L372, of 31.12.1985, p. 14
» Plastics: limits on vinyl chloride monomer(VCM) 78/142/EEC | L 44, of 15.02.1978, p. 15
Plastics: determination of VCM in finished products | 80/766/EEC | L2183, of 16.08.1980, p. 42
Plastics: determination of VCM in foods 81/432/EEC | L167, of 24.06.1981, p. 06
« Cellulose regenerated 83/229/EEC | L123, of 11.05.1983, p. 31
- 1st amedment(Limit on MEG and HEG) 86/388/EEC | 1228, of 14.08.1986, p. 32
- 2nd amendment 92/15/EEC 1102, of 16.04.1992, p. 14
- Codification 93/10/EEC L 93, of 17.04.1993, p. 27
- Amendment 93/111/EEC | L310, of 14.12.1993, p. 41
» Ceramics 84/500/EEC | L277, of 20.10.1984, p. 12
« Limits for nitrosamines 93/11/EEC L 98, of 17.04.1993, p. 37

¢ Official jounal number of the european communities.
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¥ 3. DXt =0 2EE L2 7 JIE ¥ 4. 02X 20 2EE sl J1E Y
Classification Regulations Classification Regulations
2. Plastics|(1) General |Regulation for not listed in the Plastics 1-1 PVC(polyvinylchloride)
following materials 1-2 PE(polyethylene), Fluorinated PE, PP
(2) Individuals | 1. Plastic containing formalde- (polypropylene)
hyde as a starting material 1-3 PS(polystyrene)

2. PVC(polyvinyl chloride)

3. PE(polyethylene) and PP
{polypropylene)

4. PS(polystyrene)

5. PVDC(polyvinyli-
denechloride)

6. PET
(polyethyleneterephthalate)

7. PMMA
(polymethylmetacrylate)

8. Nylon

9. PMP(polymethylpentene)

10. PC(polycarbonate)

11. PV A(polyvinylalcohol)

3. Rubber |(1) Rubber

(2) Rubber for

milk

a| Uate] TEX AZEZY HMHT

Aol AEFTAL AEFAYHA 2As L At
X3 AdE TAAHY Hoje AEFARAYA oet
I} ‘&) -2 0w FRIE, Ve g
4718 AF B AFREY AH-AR-HE-
ze| - A% 9-JE -7 B AFHd AMEEHE

Ao A AE B AFH/NEA 3 HAEHE 7]
A 717 71ete] B1& Dt obl Y4 2 £
ol doAA AES AHA AS = 71A -7 7]
E}Ql Ede Xﬂﬁlﬂ‘:}' ‘871- 2ol & AF

© AFHNES AU RS EEo2AE ®

’5]“;‘47]? -’F-’f“é} g A A=HE 2ES
Heic’ 2 =]o] Qleh. webd teflone] ZH)E =&}
ol#l, epoxy FHYH AV}, plastic T2 Fo] 1

A& AHERE 7] s g =, EPS d34 ze)

€71, polyolefin zjde] 7z} T F Fo] &
7]- 2734 3= oolct. B AldH wa) &
71-EZRZF AL AT Al-F-Fd GYNaE
slodof & ¢fFolct. AFJFEAAAANE 71+
2 87]- X7 tstd AWE JFE- 74L& sl
el Aokl o] 7)1E - FH e Fud $#4l=8E

Ir i‘ﬂ

rRr-lm_mﬂr

IEX R 7)E Al 1292 5 2001 49

1-4 PVDC(polyvinylidenechloride)

1-5 PET(polyethyleneterephthalate)

1-6 PF(phenolformaldehyde)

1-7 MF(melamineformaldehyde)

1-8 UF(ureaformaldehyde)

1-9 Polyacetal, POM(polyoxymethylene),

polyformaldehyde

1-10 PMMA(polymethylmethacrylate)

1-11 PA/Nylon(polyamide/Nylon)

1-12 PMP(polymethylpentene)

1-13 PC(polycarbonate)

1-14 PVC(polyvinylalcohol)

1-15 PU(polyurethane)

1-16 PB-1(polybutene)

1-17 BDR(butadien)

1-18 ABS(acrylonitrile-butadiene styrene)
and AS(acrylonitrile styrene)

1-19 MS(polymethacrylstyrene)

1-20 PBT(polybutyleneterephthalate)

1-21 PASF(polyarylsufon)

1-22 PAR(polyarylate)

1-23 HBP(hydroxybutyl polyester)

1-24 PAN(polyacrlonitrile)

1-25 FR(fluoro resins)

1-26 PPE(polyphenyleneether)

1-27 lonomer resin

1-28 EV A(ethylenevinylacetate)

1-29 MABS(methylmethacrylate-
acrylonitrile-butadiene-sryrene)

1-30 PEN(polyethylenenaphthalate)

1-31 Silicone

1-32 Epoxy resin

1-33 PEI(polyetherimide)

Regenerated

cellulose film

Rubber Natural or synthetic rubber

xﬂ%oﬂ a3 =5 L5 A
FA 67+ 2 £7)-¥39
71% T3l LJ LH%E e ATh g %
& F 33%0] AAH glo Zhzt mERte] Ao,
AAtE £ SEdez FAH] ot AA7E
ol AAF THH H3l EES %(mg/kg)o]
H, 7|18F o2 ¢ 9 Ji=fa 22 FF&o] Fa
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T

o

ki ol to r

3= Aok £&71FE o
AN E=8uE A3l &3

4250 Ues FEd9 F(mg/L)ozA
&, HYRITE 2%, FURRE 2 A2
2t G Sol #e gFoz AAgs] ok
& 71E-TF0l LAHA ofld Ao tistdE
Azx-7HgdA7 g 2 Ay a3
AFo ek E AR AE s BAFHOoR AA

A
% Qe

e ool £ orfo

4. ABEZS YT HT Y

4.1 HEd|AIZoHF=HER

34 3pet2- 2 ¢l DDT(dichlorodiphenyl trichloro-
ethane)7t WREH|AZNEZDZ L = Jde=
Hzo] Ayt 19509 2 A7)E o] F, 1996\

u]=9] Colborn %°] %713 ‘Our Stolen Future’
e HoA oleld AEEAE] 9] A BB
FEEA dME A4 e nd £ Qe
EAE A71E F AAZTE F4og HAHo] HobA
t}.2 53], 1998d 69 4 NIHS(National Insti-
tute of Health Science)olAl Ajl@2q] Hapd
EPS &7]9|4 2€d thojn| & Emr} AEHY
o™ styrene dimer/trimer 59| Edo] 32R9]
715RNE A=A FHE W] gk
FEF o7l Qi BEr HREEA 4B AR
7 A JAASHAH JEVAZNEZo] A7
2 B9 dagel AU

B 59 #Zo] £ Jete] #FF, WWF(World
Wildlife Fund) ¥ «¥¢] NIHS(National Insti-
tute of Health Science) Fo|AE Ul &u]A Ao
AEdd B ListE FAFD Ak o] listE
Faste] AFo) kgAY, B4R, SR 59 A

B 5. DA ZFN ARBEE WRHAZNEEEE 55

Classification

ME*

WWF?

NIHS*

Plasticizers

DBP(84-74-2)
DCHP(84-61-7)
DHP(84-75-3)
DEHA(102-23-1)
DEHP(117-81-7)
DEP(84-66-2)
DprP(131-16-8)
DPP(131-18-0)
BBP(85-68-7)

DBP(84-74-2)
DCHP(84-61-7)
DHP(84-75-3)
DEHA(102-23-1)
DEHP(117-81-7)
DEP(84-66-2)
DprP(131-16-8)
DPP(131-18-0)
BBP(85-68-7)

DBP(84-74-2)
DCHP(84-61-7)
DHP(84-75-3)
DEHA(102-23-1)
DEHP(117-81-7)
DEP(84-66-2)
DprP(131-16-8)
DPP(131-18-0)
BBP(85-68-7)

Starting Materials

Bisphenol A(80-05-7)
Styrene dimers, trimers

Bisphenol A
Styrene dimers, trimers

Bisphenol A
Styrene dimers, trimers

Additives

Benzophenone(119-61-9)
Penta~Nony! phenol
PCBs(1336-36-3)

Benzophenone
Penta~Nony! phenol
PCBs
Hexachlorobenzene
Pentachlorophenol

4-Nonylphenol
4-Octylphenol
Octylphenol
4-Propylphenol
4-sec-Butylphenol
4-n-Butylphenol
2-t-Butylphenol
3-t-Butylphenol
4-t-Octylphenol
4-t-Pentylphenol
Alkylphenol ethoxylate
Nonylphenol ethoxylate
Octylphenol ethoxylate

Heavy Metals

Hg, Pb, Cd

Hg, Pb, Cd

Byproducts

Dioxine/furans

Dioxine/furans

Dioxine

® The Ministry of Environment, Republic of Korea. ® World Wildlife Fund. ¢ National Institute of Health Science,

Japan.
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F718g vRatod, s 9 AGAlA a7 &8
] A= ot 53], £33 FAHANE F
2 PVCe H7 =+ zgdo]lER 9 DEHA[-
(2-ethylhexyl)adiphate] %} z;‘—"— ZV2A], sty-
rene dimer/trimere} & PS¢ RAE PC %
epoxy coating®] Y8 & A}-E+ bisphenol-A 2
A7 2 AHgElE alkylphenold] #8 d77} &3}
th. Zedo)EfZdN DEHP[di-(2-ethylhexyl)
phthalate]= #HIME £&7422 3mg/kgol
A=l glow, $-2 vehe] AEHEHANA = 7]
T 2 8712 AxA] Aol FA=H Qlth
Styrene dimer % trimere o} J&Eu]A Z)3A
Ed FAA4 7Y o9 Fe 2dE gEA
Ao HE dE FRAME WEUAZREA list
A o] AAIE ul Ut Bisphenol-Ax $-lu
gt} dEgM £E71FC2 25 mg/kg, FHNA
= 3mg/kgd 43 Felstn vt AlkylphenolF
o i 2 20000 1€9ol] =29lo|dlA AL
FA A& HE vb Aok olEe YR A
FRERY dve dHRAR E4497E UE F
o, AejzA AFq A AD Ao FHhE o
el g3 AFRAL Luilvt AEF HEE

W

nqn

oo > ¥ 30
A D{H e or

22 oJYHE F& AR, ol& nigoen
¥ 58 FAsked 71x ARE AT F+ A
- FAATE o8 vEez S Pkl

dot. o) HAHZ 2 &4 5o Fr 97t
Fr = 71E-1E A9 71x ARE B4E A
ojtt.

WEAA ZAN SR EDo tside dejzAte o
T71 AgFe o AAAZeg olA: A
2R g HAPEHOIY 34 7|EA Tl i)
EF3HE Hyo) gle AAoldh

4.2 7|et 83 :

TEZ 24 A dFE vH= EAde
IER TN E2ZEA JAe kA, AHEA,
slip agents, #<HgA] & Abspx]A] S-of F71A 2}
styrene, vinyl chloride, bisphenol A diglycidyl
ether, caprolactam % polyethylene terephthal-
ate oligimer 32 Z& WA g L8am TFo
At} 18}l decomposition product, benzene &
I 2L WY B, 299 FHo=RE HYF
© B2 9 ¥/ 3 #d"e B2 Fo] Yokk®
T2 A X3 = 7HAA 2 butyl ste-

=

arate, acetyltributylcitrate 2 alkyl sebacate S

AEXRHET 7|& A 129235 20019 49

T 4eRAZ PVCY PVDCe| ®o] Al&-51 9
+ ESBO(epoxidized soybean oil) $o] dF5 1
it} Slip agent2 polyolefins, PS @ PVC 9
AMg-El= fatty acid amides 53 FebPdA|, s
A 2 AH-EE Tinuvin®, Chimasorb®, Irganox®
2 Irgafos® Sx 73 9

5d £

AEZGA ] AN FoF 949 stz ¥
Aol kAAdd We s 2gA] ofH
ol H4For &&H AR Adshs BAE
a2 sleob s, olE AT TR EAE
T A= FAHA KAED EAE AT ok
2 TPAZEE AFoz oYy F e EFY
TR G& AES o} At
FTFA EFAANAY G EAH L BES]
R o Zul, HIA Sl o3 2= o)
FIAAD R So2 Al oy YA o]
dAs] FAs ot WA w=, §3, 48
?'ﬂ%fﬂ ERAE JAETE =A% Lot o
T AT 1EA 2AA N ZEEHAAY o= o
ZHAZANFEEL R JE e T dA @
T7 WYL Qe EF2A A9 ATt X
#=lo] A= Fou 2t Hoz AN
o oHEe FHe F Aoz AL 8-t 7
SA i} Zo] me{sfof gt

-

ot o e

= #

Ha

1. J.S. Moon, Y. H. Yang, and H. C. You, “A Study on
the Safety of Food Packaging”, p. 8, Korea Health
Industry Development Institute, 1997.

2. M. H. Park, D. S. Lee, and K. H. Lee, “Food Packag-
ing”, p. 345, Hyungsul Press, Seoul, 2000.

3. Food and Drug Administration, “Code of Federal
Regulations”, the Office of the Federal Register Na-
tional Archives and Rewards Adminstration, 2000.

4. T. Sarao, “Sanitation Regulations of Food Packag-
ing”, Nitpo Press, Japan, 1994.
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8. Ministry of Health Welfares, “Food Sanitation Regula-
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2000.
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Part 11
WIlsd DEX AFEINE N EZFI|H
LM B

HZ AF0 FEFST BES AT BYgle @
AT NaA 7153 EAAY active packaging
3.2 smart packaging® #2 A2$ TA/|HE
o] @o] M=o dgsieln vk BadAs o
o 22 71 A 2 TEC gtk A9
wr)2 gk

2. F8 J15d A W 2YI[H FF

E 12 7154 £340 % 24185 Ba9 Fa
Agolth. ol TP thRES AdAel At of
g9 o)l Fe YBOIW, T /|54 B
Aol A7tY THAEE ek,

2.1 JhAEY ZEY

W, BWhs, 2 9 ALY B v 2
Aegg 2u e oAE 1%y TANES AF

A, B4 8 g E e PR sk A"

170

Ho naAy XA = SiOxE 2 3
EVOH, PVDC¢} Ze nAgAE F4&T T34
2 PP/EVOH/PP, PP/PVDC/PP%} & ¥ AA
7t dow ol&d FE ZMdely SIF AFE T
o AHg-5 L o

2.2 golxod I

A F P} 558 FE AFY] K8 ¢
Z BEH) HAE A A B oldz 4
F1 FAshs "W ) AEo] Fsk= AL W
Adhe A% sttt 53 edlA] Fad lolA
%873 3 E7¢ limonened terpencidA &
a2 A PE9) e ZElgguom YlEofd ¥
ZAE AFT HFEFsts A AHESH XA A
Fege] AA &=l S Fnle] balancert AA|
A Ao} ole}t 22 FAE HA] dlAe &3
FaA e A7 sl gle IANE AR
sh= Ao] uhgA st

B 1. 708t 7y ASEEN & ZET|Y

A EVOH, PVDC, PAN, NYLON, AL
Z2, Si0x 38
EVOH, SiOx ¥
T HDPE, OPP, Al 2%, SiOx 38
Titanium oxide 37}, Iron oxide &
Ay 7}, Hydroxybenzophenon 87}
EAA) 3y PET, PC, PVDC, EVOH, SiOx 28
a9 A

Smoking  |Polyamide alloy
714 2534 |LLDPE, OPP, PVC, EVA, PS,
Polybutadiene, Polymethylpentene,
Micro-perforated
Ag-AEo|E 7}, 47 dEEE F
V5
AREGA A7t 5

&4 =

T 2

A 1A F4 BEH AL g5 Wl B
TtaE5) IR | Zeolite F7t 5

WEA 44 PVDC, ¥71& 3 PP, C-PET,
PC, PPS, PI 5
AFAY e9%2
PET-G, PAN, Heat sealable-
EVOH
FWYEA B4 |Ethanol Vapor, WA 34k,
g Ally isothiocyanate 5

« | 3LAHEZF A4A|Potassium permanganate, Zeolite,

w2 e s

A4 T
AgEIEY L3

ARAA | BRA RNE, BE T
FEET  (NEEE, e, det A
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Lifelines Tech. Inc. USA | Fresh-Check
Trigon Smartpak Ltd. UK | Smarpak
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indicators .
Div.
I-Point Ab Sweden| I-Point
Mitsubishi Gas Chemical| Japan | Ageless-Eye
Co. Ltd.
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Toagosei Chemi. Ind. Co.| Japan -

Ltd.
Finetec Co. Ltd. Japan -
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