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In order to investigate the sanitation and safety of commercial available baby
nipples, from July 1994 to June 1995, a total of 31 samples that included 20 sili-
con and 11 rubber nipples were collected and examined. All tests followed the offi-
cial methods and hygienic standards of Taiwan. In the material test, lead and
cadmium were not detected in any of the 31 samples. In the leaching test, the
consumption of potassium permanganate in all the samples was found to be 0.3~
9.5 ppm. The contents of zinc and evaporated residues were 0.03~0.4 ppm and 9~
24 ppm, tespectively. Other tested items, such as phenol and formaldehyde, were
found to be below the hygienic limit. In analysis of N-nitrosamines, NDMA,
NDEA, NDPA, NDBA, NPIP, NPYR and NMOR were analyzed using a gas chro-
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matography-thermal energy analyzer (GC-TEA). Of the 31 samples analyzed, N-
nitrosamines were detected in 7 samples and the content ranged from 1.1~84.8 ppb.
All of these 7 samples were made of silicone. Three samples (9.7%), including 2
domestic and 1 imported nipples, violated the tolerance level set by the Depart-
ment of Health.

Key words: Nipple, Material test, Leaching test, N-Nitrosamines, Gas chro-
matography-thermal energy analyzer (GC-TEA).
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Table 1. Results of material and leaching test in baby nipple samples

Item

Test result”

A. Silicon nipple
Material test

Lead (below 100 ppm)™” ND
Cadmium (below 100 ppm) ND
Leaching test” ™"
Water
Consumption of potassium 0.3~2.5ppm
permanganate (below 10 ppm)
4% Acetic acid
Heavy metals (below 1 ppm, as Pb) Passed
B. Rubber nipple
Material test
Lead (below 10 ppm) ND
Cadmium (below 10 ppm) ND
Leaching test”
Water
Consumption of potassium 1.6~9.5 ppm
permanganate (below 10 ppm)
4% Acetic acid
Heavy metals (below 1 ppm, as Pb) Passed
Leaching test” "
Water
Phenols (below 5 ppm) Passed
Formaldehyde (negative) Negative
Evaporated residues (below 40 ppm) 9~24 ppm
Zinc (below 1 ppm) 0.03~0.4 ppm
4% Acetic acid
Heavy metals (below 1 ppm, as Pb) Passed

" : Mean values of two duplicate.

T Hygiene Standards of Food, Utensils, Containers and Packages in Taiwan.
""" ND: Not detected. (Detection limits are 0.5 ppm and 0.05 ppm for lead and cadmium, respectively).

" Leaching condition: 60 T, 30 min.
""" Leaching condition: 40 T, 24 hr.

HELppm LT o« IHBRBHEZAEHRTSERABKRLHE  SEBFBEER1.6~
9.5 ppm » FKBSTEIEFS 9~24 ppm > $£550.03~0.4 ppm > BYE PR ERMY 4% BEREHE
TEESBEE L ppm LT (RE—) -

-289-



YA AARERRFAFEFEHR (Ann. Rept. NLFD)

= BERZAE :

ERTEHEIE S &ZAE R BRI - TRER RS (RE—) &
WAE 3 R R T AR AL AR A S 1.1-84.8 ppb - HP 3G AL
MM S BB 10 ppb » 4RI 45.3 ~ 52.4 ~ 84.8ppb » NEIKERTY &
DU E TS » 20 F R B IMER S A1 » NEREER15.0% @ T 11 AR B D WA R
Wt s B LU IR S o 1T HEE DA 2HAEH 0 TARERL8Y% » UFEDDYE
HIHTEK  FEREBTI% (RET) - LRGP -LEGE MK E R EE
NDMA EiNDBA £ &19512.9% » NDEARZ£53.2% » HEMBERABIRRH (RKR=) -
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Fig. 1. Gas chromatograms of N-nitrosoamines. (a) Mixed standard solution (100 ppb) (b) Blank
test (c) Silicon nipple. Peak: 1=NDMA, 2=NDEA, 3=NDPA, 4=NDBA, 5=NPIP, 6=
NPYR, 7=NMOR.

Yt 154 (151617 54 1985 ~ 1986 K 1987 IS MBI A B R Mk S RETT
7 S RIALAREN T 36 © 37 K60 RS BEASKREBELRE  HASKREKKE63.9
51.4 % 40.0% » H AR IRBIHME B EME & T S HREE (75.0 ~ 72.7 B 81.8%) 3% & AR B4 WS (25.0
31.6 & 15.8%) 5 Tl ERALDME (66.7 ~ 52.4 K& 34.1%) HHE 1A O 40ME (55.6 + 50.0 & 56.2%) Z &
AHERRETH - BRAWRGRET  FAMEEAETHS.T% KB P HE
Mk RAECHENE - bR TP EEIFT AR IREE R BDEREM > XU
ARTEREEEEANTEEEERE IR E IRk S EMNEERRBIHEERE
& o WS & 3 RERN S 7 alkylamine group BB L (R EB S E R » TR AH BB &
L BELRER - RLWBEE S EERETAEER TRERSDEBES - FHE
— B S B H B R R b ok B — SRR U 0 BB R B G M E SR A T v — AR
N 0 o RAEE IR HEE R AL RN -EARETAR @ At A
ERESBHREWENDBA  MEUEREEERSERGZ — ATRERZBNBI LS
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Table 2. Results on the detection of N-nitrosamines in baby nipple samples

Sample material Silicon Rubber Total
Sample source
No. of samples 14 3 17
. No. of samples detected (%) 5(35.7) 0(0.0) 5(29.4)
Domestic 4
Detected range (ppb) 1.1~52.4 - 1.1~52.4
No. of samples violated”" (%) 2(14.3) 0(0.0) 2(11.8)
No. of samples 6 8 14
No. of samples detected (%) 2(33.3) 0(0.0) 2(14.3)
Imported .
Detected range (ppb) 2.4~84.8 - 2.4~84.8
No. of samples violated™" (%) 1(16.7) 0(0.0) 1(16.7)
No. of samples 20 11 31
Total No. of samples detected (%) 7 (35.0) 0(0.0) 7 (22.6)
ota .
Detected range (ppb) 1.1~84.4 = 1.1~84.4
No. of samples violated”™" (%) 3(15.0) 0(0.0) 3(9.7)

": Mean values of three duplicate.
**: Total N-nitrosamines > 10 ppb.

K= WBESBBRAGERLPESETHEZRDEY

Table 3. The N-nitrosamine species detected in silicon or rubber baby nipple samples

Silicon Rubber Total™"

N-nitrosamine No. of samples No. of samples No. of samples

species detected (%) detected (%) detected (%)
NDMA" 4(20.0) 0(0.0) 4(12.9)
NDEA’ 1( 5.0) 0(0.0) 1(3.2)
NDPA™ 0( 0.0) 0(0.0) 0( 0.0)
NDBA’ 4(20.0) 0(0.0) 4(12.9)
NPIP’ 0( 0.0 0(0.0) 0( 0.0)
NPYR" 0( 0.0) 0(0.0) 0( 0.0)
NMOR’ 0( 0.0) 0(0.0) 0( 0.0)

" NDMA, N-nitrosodimethylamine; NDEA, N-nitrosodiethylamine; NDPA, N?nitrosodipropylami-
ne; NDBA, N-nitrosodibutylamine; NPIP, N-nitrosopiperidine; NPYR, N-nitrosopyrrolidine,
NMOR, N-nitrosomorpholine.

** A total of 31 samples, including 20 silicon and 11 rubber nipples were surveyed.
dithiocarbamate i - #1] zinc dibutyl-dithiocarbamate® o %% 75 B 2 {7 1 & 4 W Y55 2 % f6
WRGWERIEC S > AT & Z DB 40 sodium isopropylxanthate, mercaptobenzothio-
zole, urea » BU{# F & B {E AN & 22 4 55 8 % 2 AR 0 A0 HN(CH,CgHs), ~ HN(CH,CF3),®
LA w0 38 52 T e B M SR T PR R B -

AR ERHBEDEETHERABRRBLRAR  BERET  ERVBHESHK
B ERBERE 2B AEEE S MBRDWEPHRESERASKRERCHETRE -

-291-



YA RS JAEE T Se4E#R (Ann. Rept. NLFD)

SHRER B - WSS O TR Rl R ERIG SRRSO
E O RERHERBENTEL B—H#RETELBEZEANEODRE  REBRTE
SRt O RR AR B S O B S S AR BR R A O DARERE O R SRS M TR 2R -
MR AR RGN TERRPEIEELARNECRHE -

2 £ X K

(1) J. M. Barnes and P. N. Magee: Some toxic properties of dimethylnitrosamine. Br. J. Ind. Med., 11:
167-174 (1954).

(2) S. S. Mirvish: Role of N-nitroso compounds (NOC) and N-nitrosation in etiology of gastric,
esophageal, naspharyngeal and bladder cancer and contribution to cancer of known exposures to
NOC. Cancer Letters, 93: 17-48 (1995).

(3) A. R. Tricker and R. Preussmann: Carcigenic N-nitrosamines in the diet: occurrence, formation, mech-
anisms and carcigenic potential. Mutation Res., 259: 277-289 (1991).

(4) EEESK : RS L 22 pp. 81-98 - BETEEH AR » BEILH(1997).

(5) H. Ohshima and H. Bartsch: Quantitative estimation of endogenous nitrosation in humans by monitor-
ing N-nitrosoproline exected in the urine. Cancer Res., 41: 3658-3662 (1981).

(6) C. B. Ireland, F. P. Hytrek and B. A. Lasoski: Aqueous extraction of N-nitrosamines from elastomers.
Am. Ind. Hyg. Assoc.J., 41: 895-900 (1980).

(7) BFESE : AREHERKE » pp. 586, 597-650 o SFE A GH - HH(1990).

(8) Z. El Assaf, F. Pellerin and M. Hamon: Detection des nitrosamines dans les elastomeres dunteret
pharma ceutique et alimentaire. Ann. Pharm. Franc., 42: 301-311 (1984).

(9) A. R. Tricker and R. Preussmann: N-nitroso compounds and their precursors in the human environ-
ment. In: Nitrosamines, Toxicology and Microbiology. (M. . Hill ed), pp. 100-106, Eillis Horwood,
Chichester, German, (1988).

(10) D. C. Havery and T. Fazlo: Estimation of volatile N-nitrosamines in rubber nipples for babies’
bottles. Food Chem. Toxical., 20: 939-944 (1982).

(1) FHEEEES VR HEEREEE - FERTFH 532147 525 (1985).

(12) FTEBRE AT « B> GINIAE R IRER 7 1k - BB RFH 576851 A% (1986).

(13) D. H. Fine, D. Lieb and F. Rufeh: Principle of operation of the thermal energy analyzer (TEA) for the
trace analysis of volatile and non-volatile N-nitroso compounds. J. Chromatogr., 107: 351-357
(1975).

(14) Hp4E84 : FAEIEE  pp. 109-115. REES G » 51055 (1990).

(15) EEE - BWE  BEXE : LAPETEHKIEZRAE - EVRARBEABHILFR 5 235-238
(1987).

(16) AEE - BPFE - RER : TERRPEERKSBEZRE - By RSRBEL+AEREWNEGE
(1987) -

(17) EEE - BIBSC - BRCRIE : HEMWh s MBIEB M TMEIN - FEHEXLEGE 26: 389-397
(1988).

(18) FHMEGLES : AHRE - 7% DEFHEEE - HERTFH 8246254510 E (1993).

(19) FHEGES : ARRE 7% B HERBHE - HERTH 664889 A& (1987).

(20) Maria Beatriz Abreu Gloria: Levels of volatile N-nitrosamines in baby bottle rubber nipples commer-
cialized in Belo Horizonte, Mina Gerais, Brazil. Bull. Environ. Contam. Toxical., 47: 120-125
(1991).

-292-



	0285
	0286
	0287
	0288
	0289
	0290
	0291
	0292

