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Determination of migration of tris (nonylphenyl) phosphite from metal cans
by liquid chromatography-tandem mass spectrometry
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ABSTRACT: Objective To establish a method for the determination of migration of tris (nonylphenyl) phosphite
from metal cans by liquid chromatography-tandem mass spectrometry (LC-MS/MS). Methods The metal cans were
migrated in food simulants, such as water, 4% acetic acid, 10% ethanol, 20% ethanol, 50% ethanol. Then the food
simulants were detected by atmosphere pressure chemical ionization (APCI) using multiple reaction monitoring
(MRM) after filtering, and quantified by external standard method. Results The calibration curve of tris
(nonylphenyl) phosphite had good linearity in the range of 10-500 pg/L, with correlation coefficients not less than
0.9997. The detection limit of tris (nonylphenyl) phosphite was 0.005 mg/L. The relative standard deviation was less
than 5% (n=6), and the recoveries ranged from 94.20% to 106.40%. Conclusion This method is accurate and
precise, and can be used to determine the migration of tris (nonylphenyl) phosphite from metal cans rapidly.
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= (F % B ) ¥ B BR B8 [tris(nonylphenyl)phosphite,
TNPP], J& -5 i FE AT R T, 2 A P a0 Ak
RERN, AT 2B EYER L)% (polyethylene, PE) ., HXf
K W2 2 MR (polyethylene terephthalate, PET)FIZR &
Zfi(polyvinyl chloride, PVC)HIG K, |12 M FIERE
G| TRy P Sy ENTIE 7 L1V = DG B 7 Sy S LB 223 118 % e 255
Wi TNPP SESEMENGREREEEREST, IH
TNPP 755 53 fif Ao LT FE B BLA, DT A 35 A AR 5 o TRt
EE MM S Z 25T, X TNPP BB itfT
FE TR AR A L,

AT TNPP A 7 i B H A 2 W, RA T H
HITE CN108398497APIH AT T —Filk TNPP (1 i8R AH
TR 5 i, (AR DU EAREE: (DFHIRSY 0.4 ~
0.6 mg/L, RPN, 2)5rHritAFFE 18 min, AEEHZ
PEA TR, G)F BHITHRIATAE L, T EERET T
%, R T-FEBy A 7 vk Hh SR T S35 ) TNPP
i VAR

HEroe F LB Ry ik iiE g2, FEASH
IS AR (O R R € - R R B P 0
TR A 1% - BT 1 R 2 I g M T A =X (multiple
reaction monitoring, MRM)Z3#7, 4 HiBR TR, Hi AL HAHXT
THNTR B . ABFR S T HB il ik, DU —f &
I TET X TNPP BV €335 53 306 BTt Aar il Jy 32, L B R
R 6 RN T a2 F 0.01 mg/kg)FTHG AL BE & B4
o TSP 4 B %5 TNPP A5 5 (B | eI,

1 MR5ERE

1.1 #R5R

&I AR A,

Z(EHEB) WL (2 E Accustandard /A F]); HI
(G 4E) PSR (€63 21 (25 B Thermo Fisher Scientific 23 #]);
KR . JoK ZBEGrbTal, Jbafh 1)),

1.2 UHBEE5EF

Agilent 1290 W AH S (& B 2 HEARRHE AT B F);
AB Sciex API 4000 FTR¥{¥ (3£ F AB Sciex A F); AL204 7!
HLF ROF- [ 0.0001 g, AR -FEAI 24U (i) A BRA
H]]; Milli-Q BB 4li/K (X (35 E Millipore 23 #]).

1.3 WA
1.3.1 b

PRAERK A FREX 100 mgCHE 4 2 0.1 mg) —(F-5:H)
W R R AR E S T 50 mL Bedfef, FHINERIR IS 2
100 mL Z¥ s, FAPNEE 2 ZBAr

FRUEFEIETR: BEL | mLARMERE & T 100 mL &5
i, AREERERE, BERERKERN 10 mg/L KR

HEH IR

FRUE TAER W KK R o b (B VOB e e, 15 2]
JREME 3 10, 50, 100, 200, 500 pg/L () FF kR
TAEEW . SRR, 55 4% BRER . 10% LB
W, 20%Z B 50%% 20 B VA TE ) A ) o vk B8 1Y
ZRINARAE TAEE -
132 #Hsara®

% GB 31604.1—2015 { &b L& E R & it
AR R R RS IR IEE U ) A1 GB 5009.156—2016 £
GAEGERE A AR 2 i 5T A% 1 T B vk
WY MESR, EEBEHEPMASZRENENESY, T
121 °CAb 3 30 min J&5, FF 60 °CHRIE 10 d AT SLER .
PR SIS 2 A B S B T 0.2 um JE M UE, AL
AH € 1% - FR IO BT T A
133 BELEH

(DA TS A1

{Aj%F:: ZORBAX SB-Cy#1:(100 mm»2.1 mm, 1.8 pm);
BEREIATHR: 5 ul; AEARIREE: 50 °C; WzhHH: K-FHEE, B
VR Y IR 1.

®1 BERRER

Table 1 Gradient elution program

TR %
Hif [i1] /min i B /(mL/min)
7K e
0 0.3 40 60
1.5 0.3 0 100
5.5 0.3 0 100
6.0 0.3 40 60
8.0 0.3 40 60
Q)T 51

AR 20 psi; BEES: 40 psi; MEFES: 4 psi;
THGEEE: 400 °C; O HLI: 3 pA; HAB B 444 3% 2.

HERESH

2.1 R@EEIIFIERE KGR

%% GB 31604.1—2015 (LR ERIRME Bl
filAA Ak B o SRS IR IS ), AR FASEHBEARYN
ek, BIHK . 4% . 10%ZEE . 20%ZFEH 50%2,
FEAE R A ST B BRI . TER8 2514 Iy AR 38 4 8 B S b
i FH R ST 5 B N A A B Ak 2 R A T AR R, e
LA E AN TR LI A& F A 121 °CAHE 30 min 5
60 °CR-iE 10 d
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Table 2 Mass spectrometry parameters of tris(nonylphenyl)phosphite

Ew HH B AR HET (m/z) FET (m/z) PN LENEIAY R AE R/ V
689.5 469.6* 100 54
689.5 3434 100 62
TNPP APCI"
689.5 235.1 100 66
689.5 71.1 100 75

T ERES 15 APCL N U A2 L B IE B 1A

22 FRIEEHMHK

= (T FE W ) IV B35 1 G s ¥4 BC A B 100 pg/L 1Y
PRUEVS W, A R o135 25 A R A A B A VS Ao i ] =3 4
I WA A L B OE R AR SRR . VROAH (RS AN 4
BA%EE, FSH A S0%H BEK %W, FiHH 0.3 mL/min,
B AE R A 100 pg/L WIMRER IR, WEN
10 pL/min, & HH €535 37 30 AH AT 52 U B 2% R TR & ik
A ST AT B 2 A . BT B TE APCIL IE B FALT
AT A, U 787, a1 e
B, xR T O SR AR R R T A, ik
BCEERGRK 2~4 AEFERFE T, gL hFEE

1.6e4
1.4e4 |
1.2¢4
1.0¢4 |
8000.0 |
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2000.0 |

98 ¥ /cps

ol TN F B AR e B
B 25 7 HL AR R 45 8 F X %)l 9 B
IR BTSSR 2,
2.3 HHEGERERT
R R, B ER AN Cp HAE
h g AE, A 100% FEEAE R sh A, K B RP R B
0.5 h #RA BTG, 7T REJE H T = (T L) W R lE A
PERES, 7 Cou PR KR RM . BOMERE CoHEER
RIS, LUK -H B AR A U 30 A A Z8 0 L I AR )
rilfl, ARIVERRFE LR 1o %A T RS @5
B AT LA 1, 2.

B MR T
skt — e,

7.01
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Fig.l1 Standard chromatogram of tris(nonylphenyl)phosphite
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Fig.2 Standard mass spectrum of tris(nonylphenyl)phosphite
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2.4 ZZMXRBRME LR

B = (T FL ) B R T b v P 8] 13 T80 FH AR N A B
YRR FHGRE, e 1.3.3 WAH O TS - H BT S 25 A T R,
DL H s R I(EM . SIN=3 HEZ O ek iR . 78
1.3.3 WA 5% - AR IR BT IE A5 1 TN R A bRE T ARV IR,
DA = (T 6B ) S0 B B s A 8 V0 B RE MR E (X, /L)
St AR, L€ BB T TR Y R, HESr gk
B AR Zetk y FEAAG H B DL 26 3.

R 3 AA, K. 4%LR . 10%LEE. 20%EEA
50%Z0E 5 FERAEBIYH, = (T3E) W HERR R 09K H
FR-K 0.005 mg/L, HFTEWREAE 10~500 pg/L JERIN 52

XA R B R AT IR R, M RBUIAET
0.9997.

B, 20%ZBERN 50%LBEMEAT 4 R B A B i e ke 52

5, HUEHOLA 1 AERFEETT 6 YOPAT 588 LA 440
KL, J30h 3 ANWRBEKF-HEAT 2 UCFATSES . s [l

LEEE IR 40 R 4 T, ERSEIYIK. 4%40R
10% 0 . 20% LR 50% LB, = (TL5E 0 W B BR ER (1)
TFR B ZTE 94.20%~106.40% 2 7], I 5 45 5 i AH X AR
HERZEARKTF 5%n=6), I Wiz 5k HA B rks 4 B Al
HEWRE

3 FHi5iie

AT — RS 4R R b = (5L ) T AR T
TR 0 VA € 1 - R BB ST R 0 A e %07 v 5 ) S
CN108398497 AP ZN T iy 6 30 J5 v AH L, iy Ak 39 45

B, BRI AERE TOE—Ay, REERS TR A R, e
25 WEESERE £ LA B R R I PR E, TR AR e = (T
DA = (2600 WA TR A S B Jm A 0 SR 00, L) T B RS 1T 7% 5 O DA . T — 200 %o 4 i e 1400
X H A FIE R S, BT AS SR AT B A A A T 2 B 2 v i = (T B 1) P B R TG o R A TR DA
B ISR E o A BIR R S BUAIK . 4% TR . 10%4 BERIRFST .
£3 &MEE. SUSRMGHR
Table 3 Linear ranges, linear equations and detection limits
A RPN/ (ng/L) LR LIPS ¥4 i H BR/(mg/L)
7K 10~500 Y=70.070X-259.728 0.9997 0.005
4% R 10~500 Y=66.840X+313.319 0.9999 0.005
10%Z. T 10~500 Y=44.793X-205.880 0.9999 0.005
20% . 10~500 Y=73.144X+8.395 0.9999 0.005
50% 2. 1% 10~500 Y=74.106X+170.351 0.9997 0.005
"4 MAREBER TS EE (n=6)
Table 4 Recoveries and relative standard deviations (n=6)

— K _ A% - 10% 2 ¥ ; 20%2. 1 - 50%Z B -
L) g, O g *%ij % {fm@/ % % *%Zj/‘ﬁ % % *%Zj/‘ﬁ
30 104.43 — 98.97 — 98.93 — 94.97 — 94.20 —
100 105.44 — 104.31 — 98.70 — 101.44 — 101.97 —
200 106.40 3.50 104.66 2.63 101.47 4.59 101.06 2.37 — —
300 98.53 — 105.83 — 98.54 — 106.03 — 101.79 —
500 — — — — — — — — 99.64 1.08

TR B MR B
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