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tllH'ldlHH1Utl111J1 ~ilP1'1Jtl~l1i'YI~HHluihyYh.JmHtl-i~ 'ml9f~flil!'YItlf (BADGE) (l'l'Jtl'U~'Ufi• 
i~ l~'Jifl9fmw::;tlfltl h ig~'Jtlf1c)}1'Ufl'JdJtl~ im1::;ffl'Hi'UU'J'J'iltll'l11'J i~l:J1~l'YItliJtl hl'vwfrJtlfmwl1• 
~fl1~ i tl'Jmi 'YIf1'J1YJ (HPLC) \9Il1Jnmmjl'U European Standard EN 15136: 20061'U~1mh~1ff~E1H~'ff 

v v 

tll'l11'J tll'J'YI1'U (l'tlUW1~(l'1'Jfl::;Cl1l:J~111'YI'U tll'l11'J (food simulants) ~ mh1J''U ~ tlf1'Y11'U \91::; 1'U tll'J'YI~ fftlU 

f1111J E1J~ 'U lil; ~ I'ff'U (linearity) llP1 f1 'J lrJ 1J 1 \91 'J! l'U iJ fi 1Emh::; ff'YI f f11'J tll'11 'U ~ (coefficient of 

2 '" Q,I cI tIJ 31 1~determination, R) tl~ 'U~1~ 0.9985-0.9999 '1Jtl~ BADGE llfl::;tllp'l'Uli 5 "Jj''U~ !~Ilf1 BADGE'HP, 

'-=t 0 Q.I 

BADGE'2HP, BADGE'HCl, BADGE'2HCI llfl::; BADGE'HP'HCI llfl::;'WU11'1J~'illf1~tll'J\9I'J1'il'l11 

(limit of detection, LOD) ~tl 0.02 iiflilf1i'1J~tlf)iflf1i'1J'1Jtl~ffl'Jfl::;ml:J~111'YI'Utll'l11'JlW::;:U~~lil~f11'J1~ 

'!.J~mw (limit of quantitation, LOQ) ~tl 0.05 iiflilf1i'1J~tlf)iflf1i'1J'1Jtl~(l'1'Jfl::;Cl1l'J~111'YI'Utll'l11'Jf11'J 

'YI~ffVUtl111J\lf1I9i'V~ (accuracy) 'W'ill'JW1'illf1tl111Jllli'U (trueness) Ufl::;tl111Jl~l'J~ (precision) 1'Uf11'J 

'YI~ffVU~1mh~~iJtll'J 1~1J(l'l'Jfl::;Cl1l:Jmmjl'UiJ(l'YJ'U Vfl-ltJ-i~ i f1 fl9f~ flill'YI tlfufl::;(l'l'J V'4~'U lii Bi ~ 'Jh 
9fffUfl::;tlflV hig~'JVf1C)} ~tl111Jl.u'1J'lj''U 0.05, 0.50 Ufl::; 1.50 iiflilf1i'1J~tlf)hf1i'1J ilP1~Vl:Jfl::;filmlU~'U 

(%recovery) 'Utl~ BADGE I'VililU 95.1,90.2,88.2 BADGE'HP I'Viltiu 90.2,95.8,95.8 BADGE'2HP 

I'VililU 98.1,92.0,92.5 BADGE'HCII'Viltiu 91.8,94.7,93.5 BADGE'2HCII'VhilU 95.2,95.1,94.9 Ufl::; 
v 

I QI 0 Q,f I 0 'jJ , 

BADGE'HP'HCI l'YIlf1U 93.3, 97.8, 96.7 \9Il1Jfll~U Ufl::;'WU11tll'J'YI1'U9f1 (repeatability) U(l'~~~1l:Jm 

, "v 
lUl:J~lU'Um\9l'J!1'Uff1J~'YIli'1Jtl~tll'J'YI1lJCih(relative standard deviation of repeatability, %RSD) '1Jtl~ 

BADGE l'yiltiu 6.29,2.06, 1.32 BADGE'~O I'VililU 7.66,2.81,2.96 BADGE'2HP I'VililU 4.29,2.93, 

7.86 BADGE'HCll'yhtiu 6.22,2.76, 1.23 BADGE'2HCllViltiu 9.42,2.47, 1.4211fl::; BADGE'HP'HCl 

l'yililU 3.80, 2.98, 2.29 \9Il:IJih~U r-mtll'J'!.J'J::;mWfiltl11:IJilillll'Uv'U'1Jtl~11itll'J'YI~(l'VUiJfiltl11:IJlli 
. . , 

, .el Q.I ~ Q.I 'jJ 

ll'U'UV'U'1Jl'Jll'J'YI'J::;~Utl11:IJl"Jj'tl:IJ'U'JVl:Jfl::;95 (k=2) '1Jtl~ BADGE, BADGE'~O, BADGE'2Hp, 

BADGE'HCI, BADGE'2HCI, lW::; BADGE'HP'HCII'Viltiu ±O.ll, ±0.13, ±0.1O, ±0.15, ±0.14,llfl::; 
v v. 

±0.08 iiflilf1i'1J~Vf)iflf1i'1J m1JCh~u 'illf1 Hfltll'J'YI~fltl~i1'Wu'hntll'J'YI~(l'tlui1lil'U l1ili l'I1m::;ff1J1'i tlf11'J 

'YI~(l'VuiJ(l'YJ'U tlfl-ltJ-l~ , f1fl9f~flUl'YItlf (l'l'JtllJ~'U liigi ~'J 1fl9fffIW::;tlfltl h 19~'Jtlf1c)}1 'U f1 'J::;i] tl~ ffl'11i'U• 
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Abstract 

A method of bisphenol-A-diglycidyl ether (BADGE), their hydroxy and chlorohydroxy derivatives 

in metal cans was verified by using high performance liquid chromatography (HPLC) according to 

European Standard EN 15136: 2006. Sunflower oil was used as food simulant which represents a fatty 

food for this verification. The linearity shown as coefficient of determination (R
2
) of calibration curve 

ranged from 0.9985 to 0.9999. The limit of detection (LaD) was 0.02 mg/kg food simulant and limit of 

quantitation (LOQ) was 0.05 mg/kg food simulant for all substances. The accuracy was considered by 

trueness and precision. These values were performed by spiking the known concentration of BADGE and 

5 derivatives (BADGE·Hp, BADGE·2Hp, BADGE·HC1, BADGE·2HCI and BADGE·HP·HCI) in 

sample blank. The analytical recoveries at the concentrations of 0.05, 0.50 and 1.50 mg/kg were 95.1, 90.2, 

88.2 for BADGE, 90.2, 95.8, 95.8 for BADGE·Hp, 98.1, 92.0, 92.5 for BADGE·2Hp, 91.8, 94.7, 93.5 

for BADGE·HCI, 95.2, 95.1, 94.9 for BADGE·2HC1, and 93.3, 97.8, 96.7 for BADGE·Hp·HCI, 

respectively. The relative standard deviations of repeatability (%RSD,) were 6.29, 2.06, 1.32 for BADGE, 

7.66,2.81,2.96 for BADGE·Hp, 4.29, 2.93, 7.86 for BADGE·2Hp, 6.22, 2.76, 1.23 for BADGE·HCI, 

9.42, 2.47, 1.42 for BADGE·2HCI, and 3.80, 2.98, 2.29 for BADGE·Hp·HCI, respectively. The 

expanded uncertainties at 95% confidential level (k=2) for BADGE, BADGE·Hp, BADGE·2Hp, 

BADGE·HCI, BADGE·2HCI, and BADGE·Hp·HCI were ±O.ll, ±0.13, ±0.1O, ±0.15, ±0.14, and 

±0.08 mg/kg, respectively. The validation data indicate that this method is suitable for analysis of BADGE 

and their derivatives in metal cans by HPLC method. 
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(Verification of standard test method for the determination of bisphenol­

A-diglycidyl ether (BADGE) and their derivatives in metal can by high
 

performance liquid chromatography technique)
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