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Abstract

This study was performed to survey and evaluate the contents of plasticizers such as
DEP(diethyl phthalate), DPrP(di-n-propyl phthalate), DBP(di-n-butyl phthalate)) DPP
" (di-n—pentyl phthalate), DCHP(dicyclohexyl phthalate), BBP (butylbenzyl phthalate), DEHP
(di-(2-ethylhexyl) phthalate) and DEHA(di-(2-ethylhexyl) adipate), which are suspected as
endocrine disruptors, in food and drug PVC packaging. Tested samples were 5 food wraps, 35
food containers, 40 food and drug packages(type of tablet and capsule) in Gyeonggi-Do area.
The contents of DEHA in wrap were 1889g/kg, 203.1g/ke, 238.4g/ke, 2009g/ke and 308.3g/ke,
respectively, while the other plasticizers were not detected. DEHP was used in 4 samples of
food containers and DEHP contents were 4.7g/kg, 30.7g/kg, 35.8g/kg and 53.4g/ks, respectively.
In food and drug packaging materials(type of tablet and capsule), the plasticizers were not
detected.
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Table 1. Analysis conditions of GC/FID

Column

DB-1701 capillary column (30mx0.25mmx0.25um film)

Carrier gas & Flow rate

N2, 1.0 /min (constant flow)

Temperature

Injection port : 250C, Detector : 280C

Oven temperature

100C(5min) = 10C/min = 280°C (5min)

Injection volumn

1.0p8 (split ratio 2:1)

Table 2. Analysis condition of GC/MSD

Column

RTX-5MS capillary column (30mx0.25mnx0.25:m film)

Detector

Scan EI+ : 40 - 400 m/z

Carrier gas & Flow rate

He, 1.0m¢/min (constant flow)

Temperature

Injection port : 250°C, MS source : 250C, MS Quad. : 150C

Oven temperature

100C(5min)= 10T/min= 240°C(1min)=5C/min=> 270°C (5min)

Injection volumn

2.0¢8 (splitless)
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Fig. 1. GC/FID chromatogram obtained from standard solution,
(a): DEP(diethyl phthalate), (b): DPrP(di-n—propyl phthalate), (c): DBP(di-n-buty! phthalate), (d):
DPP(di-n—pentyl phthalate), (e): DEHA(di-(2-ethylhexyl) adipate), (f): BBP(butylbenzyl
phthalate), (g): DEHP(di—(2-ethylhexyl) phthalate), (h): DCHP(dicyclohexyl phthalate)
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Fig. 2. Identification of DEHP(di-(2-ethylhexyl) phthalate) from sample solution by GC/MSD.
(a): Total ion chromatogram of sample, (b): Mass spectrum of sample,
(c): Library(Wiley 7n.1)
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Fig. 3. Identification of DEHA(di~(2-ethylhexyl) adipate) from sample solution by GC/MSD.-
(a): Total ion chromatogram of sample, (b): Mass spectrum of sample, (c): Library(Wiley 7n.1)

g At A0 25(2005)



m. a4 2 &t

Aol #5531 98 PVC Ade AZxg
wrap 53, IAF 9 £7] 3P, AREAE
2 ekEe] AHA 2 A 3 407L gy

%% DEP, DPrP, DBP, DPP,
8% 9 7taAZ

2 A8 Fo

DCHP, BBP, DEHP, DEHA %

B3 A3} Table 3~59F 72},
1. &% PVC wrap

PVC wrap2 Table 3914 B ule} o] ZA}

A 5A0HE4 171, 428 47) 2% 8%9 7}
47 % DEHAD ZHZ&=Hdoen Ad & DEHA
AEHFS 77t 1889g/kg, 203.1g/kg, 238.4g/ks,

2909g/kg, 3083g/kgo 2 YERRTE welA A)Fo

¥H 3 9= PVC wrapel® DEHPE W3
phthalate b 7b A4 52 ks DEHAZF ok
AREE I QlFol SRIEUL EF AN F
DEHA %] 71g 92 AFLS 7148 wrape 2
YEHY MHAEEOE P48 wrapd JtAAE @
& g U ol dag
wrap?] 4§ A& 2L 98t1 §E7)7e) &

& OBl &% 58 23S 4F) WUEE &

olﬂ
_QL
A’
o o o
o
oft
oy
>
N

AFHER f94, B
7) 918 FFAAE wol 4%0} Ao® Atme

{
e Ha gl

Fsol a4 wato]

Table 3. The plasticizer contents in PVC wraps
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Sample Plasticizer contents (g/kg) Type
No. DEP DPrP DBP DPP DCHP BBF DEHP DEHA of use
1 ND ND ND ND ND ND ND 308.3 Commercial
2 ND ND ND ND ND ND ND 2384  Commercial
3 ND ND ND ND ND ND ND 2031  Commercial
4 ND ND ND ND ND ND ND 2909  Commercial
5 ND ND ND ND ND ND ND 1839 Household

ND: Not detected, DEP: diethyl phthalate,

phthalate, DEHA: di-(2-ethylhexyl) adipate

DPrP: di-n-propyl phthalate,

di-n-pentyl phthalate, DCHP: dicyclohexyl phthalate, BBP: butylbenzy! phthalate,

DBP: di-n-butyl phthalate, DPP:
DEHP: di-(2-ethylhexyl)
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Table 4. The plasticizer contents in PVC food container

Sample

Plasticizer contents (g/kg)

Remark

No DEP DPP DBP DPP DCHP BBP DEHP DEHA
1 ND ND ND ND ND ND 307 ND mnner
contaimer
2 ND ND ND ND ND ND 47 ND outer
container
3 ND ND ND ND ND ND 38 ND U
container
4 ND ND ND ND ND ND 54.3 ND outer
container

5~35 ND ND ND ND

ND ND ND  ND

ND: Not detected, DEP: diethyl phthalate, DPrP: di-n-propyl phthalate,
DCHP: dicyclohexyl phthalate,

di-n—pentyl phthalate,
phthalate, DEHA: di-(2-ethylhexyl) adipate

gl Adetal A 208 25(2005)

BBP: butylbenzyl phthalate,

DBP: di-n-butyl phthalate, DPP:
DEHP: di-(2-ethylhexyl)
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Table 5. The plasticizer contents in PVC packages(tvpe tablet and capsule)

Plasticizer contents (g/kg)

Item Sample No.
DEP DPrP DBP DPP DCHP BBP DEHP DEHA
Ponctonal food =4 20 x\p ND D ND ND MDD ND
packages
Drug packages 1~20 ND ND ND ND ND ND ND ND

ND: Not detected, DEP: diethyl phthalate,
di-n-pentyl phthalate, DCHP: dicyclohexyl phthalate,
phthalate, DEHA: di-(2-ethylhexyl) adipate
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