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Uncertainty evaluation of determination of caprolactam migration in baby bottle by high
performance liquid chromatography
YANG Fang, LIANG Tingting
(Huaian Product Quality Supervision and Inspection Center, Huaian 223001, China)

Abstract The uncertainty of the determination of caprolactam migration in baby bottle by high performance liquid
chromatography(HPLC) was evaluated. According to the Provisions and Requirements in Evaluation and Expression of
Measurement Uncertainty (JJF 1059.1-2012) and Guidance on Quantifying Uncertainty in Chemical Analysis (CNAS-GL
006: 2019), the sources of various uncertainties in the determination process of caprolactam were analyzed. On water
simulated fluid, the migration of caprolactam was 12.213 mg/L with the expanded uncertainty of 1.29 mg/L, the result
was expressed as (12.21 + 1.29) mg/L, k=2. On acid simulated fluid, the migration of caprolactam was 15.608 mg/L with
the expanded uncertainty of 1.48 mg/L, the result was expressed as (15.61 + 1.48) mg/L, k=2. On ethanol simulated fluid,
the migration of caprolactam was 18.299 mg/L with the expanded uncertainty of 1.84 mg/L, the result was expressed
as (18.30 = 1.84) mg/L, k=2. On oil simulated fluid, the migration of caprolactam was 10.232 mg/kg with the expanded
uncertainty of 0.99 mg/kg, the result was expressed as (10.23 + 0.99) mg/kg, k=2. The main factors affecting the uncertainty
are sample pretreatment, preparation of standard solution and linear fitting process of standard solution

Keywords high performance liquid chromatography; baby bottle; caprolactam migration; uncertainty
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Jitio 3X—ATM A RAFH & T, 0 BT K
S E R, FLFT KA ] K S B A LI g 2 4
FRA AR [ G T A R A R D3 AR X B 4y
JUF SRR Y Sl A 01 H 2 — e A e I8 A
(AT NEERETT ). O IBERE T 2017 A9t 5 TR
L FEPREAER MU S A U E0E Yz — Y, GB
4806.7—2016 ( i &2 EFirfE & i
BT RER G )P AR O P BERE RS 1  BR
J& 15 mg/kg.
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BEVEE 53R )" Fl CNAS—GL 006 : 2019 (k2%
Sy BT IS B I PEAR R R )N, X v AROROR i
(HPLC) 720 7 B2 40 LA W5 i mp 8 A Ik e 14 3 s 2
HEAT I AN S B 43 BT, LA 2 352 e ) 4
AT, Ay R0 ot o 4 i) B P T 0 o b0 1 v it
PRI
1 SEIGEBSY
1.1 FEZAE5EKA

RO (TN 1260 B, 25 [ AR A
FRAT]

F PP 3R 88 XU T 4246 . DHG-9076A &Y, | ifikG
TR AT,

ABALIKAL : Milli-Q B, 38 [ Hi /N ] .

HL KT BS224S Y, 1 5] 2 2 I Wi Bl 2= U A%
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99.9%, [ EEEN F] o
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P (4K 4% LRV .50% LBEAW I
Bt ) A T P R S KT AR T
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SENT HIRE T TR
1.3 AE A&+
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Pt 1.0 mL/min ; AR 10 w L 5 Kz : 45
HMEINES 5 RIS - 210 nm,
2 #HR5E
2.1 FFHR
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Q) WAL A WA EE, LHRENR
JER (20£5) C, & NHE N, k=3, KK
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ZBON 1.12x10° mL/ °C, 2 T i 14 B ik & %k
4 1.07 x 10° mL/ °C, 1E ¥ %ot B9 7K BUR ik 22 50k
1.14 x 10° mL/C.,
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PR R BIUA Bt A AXTERAE
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50 500 1000 £10 1.155x10°
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250 2500 2500 £05  1.155x10°
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G I BT bm v T A5 e AR 5 1A
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0.007/ '3 =4.042 x 10° mL, /K iR 722451 A B9 br
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5 KRG A B AR BR AN 2 B
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VLA R D7 ¥RV 1S TR PE RS 2R DA S BE
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234

235

T AR A R SRR 5 Bfd
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RiiiE-S 4.845x 107 0.99" 10.23 £0.99"
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