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ABSTRACT: Objective To establish a method for determination of the residual levels of 2 kinds of ultraviolet

absorbers in new food contact materials. Methods The sample was firsty frozen and crushed, and then extracted under
ultrasonic extraction at room temperature for 60 min, by using dichloromethane as the extraction solvent. After being
extracted twice repeatedly, the sample was analyzed with gas chromatography-tandem quadrupole mass spectrometry.
By setting the programmed heating conditions, the analysis was carried out in multiple reaction monitoring (MRM)
mode, and quantified by using internal standard method. Results The working curves of these 2 kinds of ultraviolet
absorbers drometrizole (UV-P) and bumetrizole (UV-326) showed a good linear relationship (r? greater than 0.99), with
a limit of detection as low as 0.03 mg/kg. The recovery rate addition experiment showed that the recovery rates ranged
from 89.2% to 102.1%, with relative standard deviations (RSDs) between 1.9% and 5.6%. Conclusion This method
shows a low limit of detection and high accuracy, which can meet the detection requirements for UV-P and UV-326
residues in plant fibers/polypropylene materials. This method can provide technical support for the risk control of food
packaging which is composed of biodegradable plant fiber/polypropylene materials. The residual results indicate that the

detection rates of these 2 kinds of ultraviolet absorbers in plant fiber/polypropylene materials are relatively high, and

further attention should be paid to their migration risks.
KEY WORDS: plant fiber/polypropylene; gas

drometrizole; bumetrizole; residual levels
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[, AP EEREZIRE, W R5ARE TR
1.3 BIERE
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SAETE AT SRR R EE: 300 °C; AritibeE, 433
b 20:1; #HA: AR, HERE 1.0 mL/min; #EFER: 1 uL,
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4 20 °C/min, F+Z 260 °C, {#§F 6 min, J5i24T 320 °C, 4k
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Table 1 Parameter condition of mass spectrometry

oy REEE ERETUGEL T
. /min fiEH/eV) fEfiE R /eV)
UV-0O 10.32 120.0—65.0 (20) 120.0—39.1 (30)
UV-P 11.41 225.1-93.1 (25) 225.1-66.0 (45)

300.0—»119.0 (20)  300.0—91.0 (45)

UV-326 13.94
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AR T AR R R T 3 U B S
iR, FEMR I BE 1 e 4 Agilent L E 1Y Mass Hunter
B.09.00 ‘LAE#REE 55, 5K Origin 2018 SE 1
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2 e 3| HARY) UV-P. UV-326 LI X N4 UV-0O B9AR P
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SYBTINR, 32k X R T I A Ak R R T A, AR
VLKAl H ARk 3 Ao 8, BT B T 2
FizR, Hh AR UV-0 BLREE ISR 10.32 min, HARY)
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Fig.3 Secondary mass spectrum of compound UV-O (a), UV-P (b) and UV-326 (c)
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2.4.1 FRBUEF AL

HERRARIL 0.5 ¢ W URFMIE S BURE ST 20 mL T2
VE R — 0y R, 25 Ay e AR B BT, 1 45403 30 Hh 4331
HEFIIA 5.00 mL BUIECHE . ZRRZEE . 2. A H %,
AR 3 A7, RFAT S ER A,
I A A O R A 15 min, BASEMJEH 0.22 um
JE IR BERLUESE EALAIN, BB IS SRR (A 5),
EHx%F BARY UV-P Fl UV-326 RYSRAEIRBUA R & H
fto WRERRE BARI MR RN, BT ARk, B
TEAH LN PF/PP HIBIETEHIE C e SR, NILRE E A
SOk H AR PE/PP HR IR S

[ iFSs:
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Fig.5 Extraction effects for the residue level of 4 kinds of solvents
on UV-P and UV-326

2.4.2 FRECEF A R R BOR 2 HRAL

BT e ik AR, R A =R AT
ABA R, A T HEARIRBURE], ATFTEARE 4 DERRR RY
Kb 0.5 ¢ F 20 mL THZSHHH, BIA 5.00 mL — & H %e, 3
o ZWIAE 15, 30, 45, 60 min AYIE] T 2 SRR, R
BUE T 0.22 mm R RIEBIE G AR . SCE0gs LR
(K1 6), Bt faiml i (a] R 4, 4% BA e 45 R ks R, 3 m
W 32 AR )N, (EL G RGBT 2% I 38 A [l 23 3 D B4t
YEfEM:, AR A E$E 60 min HHREETR], Witk
PREORBCR 5 B AR B8 4 .

—UV-P
—UV-326

—_
S =
T 1
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Fig.6 Extraction effects for the residue level of extraction time on
UV-P and UV-326

VERIFREL 0.5 g BEML, A 5 mL S e, H%
Je R AR 60 min, 4 B BRI O VR E B S 2 T
UG, SRR E R EARRE, IR 3 k. BFIEAS
AN 2 iR, UV-P 7655 2 YR BGR 5 Bk B2 3.5%,
553 PRI /N T 1%; UV-326 7545 T I KA 42 1
SE4, DA GO A fe R SR IBGRBOCH 2 1K
%x2 TERIRHTEmIZEBEER

Table 2 Results of residual level in target substances with
different extraction times

— Bt B/ (mg/kg)
UV-P UV-326
1 3.9740.15 10.0240.33
2 0.14+0.02 0.10£0.02
3 0.04+0.01 ND
4 ND ND

1 ND ARAH, 2% 6,

25 HEFEER
251 ZHMEXFZ, BMERLEER

K AR B R, FRAR R RAR RS 0.05.
0.10. 0.20, 0.50, 1.00, 2.00, 2.50. 5.00 mg/L HIE AR
HETAEW 10.00 mLGEARIFA 50 uL 1 100 mg/L HIH7),
FHC 1 mL FAR @SR /NE D EHLERI DU R
AEBR(X, mg/L), HARYIIE Gt i AR 5 AR Y
T U T AR LU AR AR AR (N BEAT R A BT, AR A
0.05~5.00 mg/L Ju I Zetk R 47, Yo REIART 0.99. 58
T i R AT B AR VA A AN, 331 LA 3 A5 10 {5 Mt
e, B B BRI E R BR . Z5 LR UV-P #l UV-326 AIH:
HBR R 0.03 mg/ke, ERBEHM 0.10 mg/kg(F 3). AN
PR R BRRAIR, /N T B B ok, R m] A T
TR 2 S
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Table 3 Linear equations, determination coefficient (r?), limits of
detection and limits of quantitation

bt FRiEhZ 2 LODs/ LOQs/
/] i (mg/kg) (mg/kg)
Y=1.304X+
UV-P 0.0579 0.9966 0.03 0.10
Y=1.354X+
Uv326 o 0.9935 0.03 0.10

R H PR (limit of detection, LOD); & &R (limit of quantitation,
LOQ).

252 A5 A

A5 GB 31604.59—2023C £l 2 4= [E ZhRfE £ hhi%

il A e e ity A2 BT T B E W ) R, XA ik
PEET B VERE i B 2 MEIRAIE (n=8), K AR A i AL 28 K2 A
AR s, X BAMERRE SR EAT 8 RS A MEIE, 45
Mk 4 Fon, SRFA o B S b B R B AR 7
B RSEE:, RSDs /NT 10%, TR M RAT

H T IR R MER T, SR R PO A
FHINEDRCR LK, HE 6 O FBATREN:, TER RIS,
VRIS, A3 B, o @ 3 KRR I AR
(n=6), IR T UV-P i 2.00 mg/kg, UV-326 B3l
B 4.00 mg/kg;, FIRET UV-P BNEN 4.00 mg/ke,
UV-326 #INEA 8.00 mgkg, EMkE T UV-P #hnEN

x4 EEMRIE(N=8)
Table 4 Repetitive verification (n=8)

SEATRRIN E 45 5 /(mg/kg) N
&y Tt RSDs/%
1 2 3 4 5 6 7 8 (mg/kg)
UV-P 3.88 3.98 4.02 3.88 3.93 3.75 3.79 3.68 3.86 3.0
UV-326 7.31 7.50 7.44 7.36 7.22 6.87 7.15 6.95 7.23 3.1

VE: AT AR R 22 (relative standard deviations, RSDs).

8.00 mg/kg, UV-326 Ui A 16.0 mg/kg. IMAWIRE, K
JH S5 A% T A 3 R AL A5 AP R AT ARG I, 25 5 % Jon T g 23
RSDs, #5813 5 PR, ECRAE 89.2%~102.1%2 |6,
RSDs 7€ 1.9%~5.6%Z 0], & ke 2K . a4
SR, 2RI AT RS AR S TR

RS FHIERRENE R AR BRI (n=6)
Table 5 Tests for the recovery rate and precision of the method
(n=6)
{iS ol 5
N
&Y "R rsps  FE rsps P RsDs
/% % K% /% /% 1%
UV-P 91.0 3.8 100.2 1.9 94.2 5.6
UV-326 89.2 3.8 97.1 4.5 102.1 4.2

2.6  SERRAE AN

AF PR NAR LT 2 R, AT LA B ok B A
IS 223k R 2, R TR AR . AT K
5 FPEE R Rl — 2R RURRIHE R AT AR PF/PP Bigs 5 Hit, %
REARHIF 5T 0 B FERG I 25 A A T, AR RE A b 3 AT,
Kz R 6. HSEhREE s MR 25 Rl i L
BiRL PE/PP 2 Sl = fhf UV-P FI UV-326 (K H R K
80%, FREAEA KRR R, BA —EMEBIR, K
S, UVAP (1955 B BB 7E 2.04~8.68 mg/kg 22 [H], UV-326
HYFR B EWELE 2.12~15.39 mg/kg M, A W PF/PP
UV-326 $& k5% B KE = F UV-P,

R6 IIrEmEMER
Table 6 Testing results of market samples

B H =¥ & i /(mg/kg)
UV-P UV-326
1# 3.86 7.23
2 4.11 10.12
3# 6.25 9.33
4 8.56 15.28
S# 4.88 12.35
6# ND ND
TH ND ND
8# ND ND
9% ND ND
10# ND ND
11# 3.03 4.86
12# 2.56 4.61
13# 3.98 7.06
14# 3.62 6.74
15# 2.04 2.12
16# 2.75 3.87
174 5.42 12.05
18# 8.68 15.39
19# 2.28 432
20# 5.36 9.98
214 4.78 11.67
204 3.86 9.35
23# 3.66 8.58
24# 426 10.88
25# 5.15 12.54
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it PF/PP (& ShE b R Tt A R, 25 53R 0, UV-P FI
UV-326 (ER R IR, Rl 2.04~15.39 mg/kg
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