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Determination of the migration of 14 kinds of ultraviolet absorbers in food
contact materials by high performance liquid chromatography
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ABSTRACT: Objective To establish a method for the determination of the migration of 14 kinds of ultraviolet
absorbers in aqueous food simulants and chemical alternative solvents (95% ethanol aqueous solution and isooctane)
by high performance liquid chromatography. Methods The ultraviolet absorbers migrated into the aqueous food

simulants were extracted twice with n-hexane by vortexing and shaking, and the combined extract was evaporated to

Isis HHEA: 2025-01-10

EEWH: WX EFRMIIH (2022HK022)

F—1EE: RBH(1978—), &, WL, HFFE5, FEBG 7 & S Al 22 A 55 XU Al . E-mail: zhuxy@nbyjg.com
“BIEEE: XEHEA978—), L, Wit, M TR, FEBWFF T ) & S flbh R 22 24 I 5 KK P4 . E-mail: liuzm@nbyjg.com



%5 13 3]

ARIEHE, 25 W RORAH G RERA DI E £ SRR R 14 Bl S AN GRS 1

119

dryness under reduced pressure and re-dissolved in tetrahydrofuran. The ultraviolet absorbers migrated into the
chemical alternative solvents were evaporated to dryness and re-dissolved in tetrahydrofuran. A Cg column was used
for separation, with acetonitrile and water as the mobile phase and gradient elution. Detection was performed using a
ultraviolet detector at a wavelength of 300 nm. Results The limits of detection of 14 kinds of ultraviolet absorbers
were as low as 0.008 mg/L, and the limits of quantitation were 0.020 mg/L. The correlation coefficients of the 14 kinds
of target compounds were above 0.999 within the linear range of 0.20-5.0 mg/L. The 3 levels of ultraviolet absorbers
(0.02, 0.05 and 0.50 mg/L) were added to the food simulants or chemical alternative solvents, and 6 replicate
experiments were conducted. The results showed that the recovery rates of each compound at each level were within the
range of 82.4%—108.0%, and the relative standard deviations were less than 10%. Conclusion This method is accurate,

efficient and simple, and can be used to simultaneously determine the migration amounts of 14 kinds of ultraviolet

absorbers in aqueous simulants and chemical alternative solvents.
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B354 (4.6 mm=250 mm, 5 pm, £[E Waters 23 7)),

1.3 SKWHE
13,1 ARofiaik i)

53 T HERA FREAS A B2 AP IBGRIXT IR 10 mg, FAIY
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Table 1 Compounds informations of 14 kinds of ultraviolet absorbers

e TR [ELEA CAS 5 Vi
1 2-(QH-A I = Me-2-FE)-4- F BEFE iy %‘(,71,1 2440-22-4 Ci;;H1N;0
2 2-(5-G-2H-H =2 JE)-6-(1,1- - F ik 2 58)-4- I JE 2 1) UV-326 3896-11-5 C7H,5CIN;O
3 2-(5-5-2H-ZEFF =k -2-35)-4,6- . (1,1- - H 3L 238 A i UV-327 3864-99-1 CyH1CIN;O
4 2-[2-%858-3,5-(1,1- BRI B ) ]-2H-R 0 = UV-328 25973-55-1 CHaoN;0
5 2-2H-FRIF = mg-2-3-4-(1,1,3,3-PU H T 36y UV-329 3147-75-9 C0HasN;0
6 2,2’ H L [6-(QH- AR F = mk-2-JL)-4-(1,1,3,3- P4 F 3 T 6 K B ] UV-360 103597-45-1 C41H5N6O,
7 2-(QQH-ZKIF = WB-2-3)-4,6-— (1-H - 1K 2 55)- 2K B, UV-234 70321-86-7 C3HyN;0
8 2-(4,6- " HE-1,3,5- = HE-2-3E)-5-C E LK UV-1577 147315-50-2 C27H27N;0,
9 2-[4,6-X(2,4- " HEHEIE)-1,3,5- = -2 3 -5-(F R A ) UV-1164 2725-22-6 C33H30N;0,
10 2T HE-3,3- R 2- N IR BR Tk UV-3035 5232-99-5 C1sH sNO,
11 2 HE-3,3- RS 2- N R -2- £ FE U IR UV-3039 6197-30-4 CyH,NO,
b 2-5@-3,3-:74:%52-3\%’%4@-2,2&1{[(2-%%51@1%-3,3-:%%-2- UV-3030 178671584 CoHaNOs
PR ) S R R ) - 1,310 P B
13 2,2°-(1,4- A F) K -4H-3, 1-F 1 BE W -4-fili UV-3638 18600-59-4 CyH1N,04
14 N-(2- LA HEIRHE)-N-(2- L H8) & — B UV=312 23949-66-8 C15sH20N,05

VSU
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Fig.2 Liquid chromatogram of 14 kinds of ultraviolet
absorbers (1.0 mg/L)
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ultraviolet absorbers
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Fig.4 Effects of the number of extractions on the recovery of
ultraviolet absorbers

X F 6] —F SR AR R, KM A A L2
BRI AN R 1L P o R B D e PR KO T B 2
S, DR DA R — A6t BR A FE PR K48 1 o SR S8 4RI
WO AR AT 500 BE A 2, K BRIY AT 3L E] 0.008 mg/L,
ERMRYAIER] 0.020 mg/L, 45585 T3 2 . LHLR
R IT RS R BR 5 0.05~60.00 mg/L ANZE, K6 BR AN E B
RR T L3 A PR o 2R A A R

232 ZMKWEE

AL RALER ST, B ARS8 1 PRk B T iR 3]
—E VR L 1) R AR HE T ARV o SN MRV BE 43 31y
02, 0.5, 1.0, 2.0 F1 5.0 mg/L. FULAHMERFRUE TVER
rp &R B AR R (i A A T AR, RIS LM R RIAH
KEE GPIREIREER 2), 14 P SMRIRIGR 19 TAE A0
KRBOKT 0.9993, ik Ak W TR A RAFMLLNE.

2 14 FREIMERBGIRZMSERE, HXRE.
1 PR AN E =R
Table 2 Linear ranges, correlation coefficients, limits of
detection and limits of quantitation of the
14 kinds of ultraviolet absorbers

TR .
. o HDCREL R R
WE wE AR
- /(ﬁi) ) fmgl)  Jmgl)

UV-3035 02~5.0  Y=64.48X+0.80 0.99979  0.008 0.02

UV-3638 0.2~5.0  Y=92.75X-1.07  0.99990  0.008 0.02
UV-P 02~50 Y=8550X-039 099937  0.008 0.02
VSU  02~50 Y=25.62X+0.42 0.99935  0.008 0.02

UV-3039 02~5.0  Y=48.98X+0.35 0.99996  0.008 0.02

UV-3030 02~5.0 Y=61.33X+0.67 0.99977  0.008 0.02

UV-329  0.2~50  Y=57.38X+046 0.99983  0.008 0.02

UV-326  02~5.0  Y=57.29X+0.04 0.99989  0.008 0.02

UV-234  02~5.0 Y=49.02X-0.08 0.99975  0.008 0.02

UV-1577 02~5.0  Y=72.18X+0.11 ~ 0.99986  0.008 0.02

UV-327  02~50  Y=52.79X+0.26  0.99965  0.008 0.02

UV-328 0.2~5.0 Y=63.42X+0.86 0.99974  0.008 0.02

UV-1164 02~5.0 Y=97.44X-027 0.99959  0.008 0.02

UV-360 0.2~5.0  Y=82.76X-0.49  0.99986  0.008 0.02

3R 4% KB . 10% L ERIEWR . 20% 0 B K VST
50% FEKIER . 95% 2 B K IR AN 2 Ht
233 EHABRMEFEIENE

T A MRS 5 R I 0 B FH A 0 e B KT Ry
0.02 mg/L(H R E R FR) L 0.05 mg/L(KH 84328 42k W 5]
FR3E)F 0.50 mg/LO R 2 31 il f s v 7K )

IR, ISR AN, A X g e
IV BEPEIZ IV o 3 BEEEST 9 000 52 BE PR 2 vV 4R
SN BCRERS &, AT 6 WK THHEER R
EAE bR i, 2R BR, £ MNRIRER 3)h %450
LRI FIEIEE R 3 AU A R bR BIRLE 82.4%~
108.0%Z [E], £ G B KT IERf B 2K

X ST Y 6 YREE RS ARX AR fE R 22, FT 9k )y
LEREEE . IR 3 PaTLIE T, SRR RNk
WORPEIEE Y 3 DHREEACE T, SPATINIREE SR 0 A X bR o
MZERKT 9.4%, FF6WERKTT EE MR HEER,
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Table 3 Recoveries and relative standard deviations of the 14 kinds of ultraviolet absorbers at 3 levels in different matrixes (%, N=6)

N A% TR 50% .1 95% 1% SEE
TR LR . Fiiboganiid . AR N A o . Fiiboganiid

/(mg/L) EE g e, [l % . g e mE g -

0.02 82.5 6.1 98.5 5.9 101.5 7.0 103.0 5.7

UV-3035 0.05 83.4 6.2 87.2 53 92.2 5.2 95.0 6.0
0.50 88.4 5.9 87.8 3.8 94.8 7.8 93.2 2.9

0.02 95.5 5.5 100.5 3.8 98.5 4.7 105.0 6.8

UV-3638 0.05 89.4 45 89.2 2.4 95.8 3.5 92.8 7.0
0.50 83.4 7.4 84.0 5.6 96.2 3.1 93.9 4.7

0.02 91.0 4.6 94.0 6.4 107.0 7.1 96.0 5.1

UV-P 0.05 88.6 4.8 90.8 5.5 97.4 5.0 94.4 2.0
0.50 84.0 8.3 89.6 5.5 98.7 49 96.3 2.8

0.02 105.5 6.4 89.5 8.6 93.5 6.4 91.0 8.9

VSuU 0.05 88.0 43 92.0 5.0 93.6 5.4 93.2 5.6
0.50 84.2 5.6 86.0 8.5 94.6 3.2 93.5 6.1

0.02 91.0 22 93.5 7.8 102.5 6.7 97.0 9.4

UV-3039 0.05 91.4 4.8 92.2 5.6 95.2 5.8 92.0 6.3
0.50 86.6 3.1 86.0 6.3 92.6 4.7 97.8 3.4

0.02 95.5 4.9 90.0 2.8 104.0 49 94.0 4.1

UV-3030 0.05 86.6 4.0 89.6 5.4 91.6 6.9 95.4 5.7
0.50 87.0 44 87.8 7.0 94.6 45 97.8 7.7

0.02 923 3.7 94.2 8.1 95.7 4.8 88.1 43

UV-329 0.05 87.6 4.6 86.6 5.4 91.6 6.5 94.8 7.2
0.50 91.3 42 89.9 3.2 93.7 1.2 93.5 2.9

0.02 97.5 9.2 84.0 4.7 94.0 4.8 93.0 6.2

UVv-326 0.05 88.6 3.4 84.2 6.6 95.2 2.4 91.6 5.4
0.50 84.0 45 89.4 4.6 97.0 1.8 94.0 2.4

0.02 91.0 5.6 98.0 5.9 90.5 8.4 100.5 4.7

UV-234 0.05 91.2 3.6 91.6 7.2 94.0 5.0 91.8 5.0
0.50 90.0 45 82.4 7.6 92.7 7.8 95.1 7.2

0.02 87.0 6.9 92.5 5.5 96.0 9.0 97.0 4.1

UV-1577 0.05 89.2 45 91.0 5.8 97.0 43 94.6 3.9
0.50 85.6 5.9 83.8 93 102.9 2.9 94.4 23

0.02 91.5 8.4 107.0 5.9 94.5 4.6 106.0 9.1

UV-327 0.05 90.8 6.1 88.8 45 95.4 5.6 97.2 3.0
0.50 84.8 5.4 83.2 5.9 98.6 8.2 98.6 4.6

0.02 92.1 3.2 97.7 3.5 84.7 3.7 89.1 4.1

UV-328 0.05 94.6 6.2 96.4 5.0 89.2 5.0 93.1 3.4
0.50 108.0 45 93.4 2.4 91.1 4.9 96.0 2.2

0.02 89.5 1.3 93.5 3.8 92.5 6.1 94.0 5.5

UV-1164 0.05 89.2 4.4 91.8 3.7 91.6 5.2 93.8 6.4
0.50 88.4 5.8 85.4 5.5 94.0 3.2 95.8 4.1

0.02 92.8 2.9 84.8 4.0 96.8 2.1 89.3 3.1

UV-360 0.05 94.1 3.5 88.0 3.4 98.7 3.0 92.6 3.4
0.50 97.3 4.1 95.2 2.2 93.5 3.8 97.3 2.6

2.4  EFREEmIST

TE R TIB 1 i 42 il A L B R RIS RS i, TF IR IT RS
BT, I EEN B9 T I L i S AR AR RS
WA IR 06 . BNIG . BRLIE . NEE-T =
- R OISR . Rkl . BWhe . BRE K. TR
JiE . RARMGIESE; GGk . fREEES . BRI & . Rk
WL AT BB AL ORMI . RERE . EYIRE. TS T
B OKMSEEEES, Kb, —FRYR R R
R I RERELE 95% L EEH AT UV-360, & 0.151 mg/L;
— PRI M R IR S S AE 95% L BEH AT H UV-P,

T 0.0277 mg/L.

AR FE A 20 VRO S A B 7 5 W OB
TN, ST B A SR AR b 14 FhESL
RIFIT AR FAE . 14 Fh S IRy s is
FRAT LA 0.008 mg/L, & ffRATiAE] 0.020 mg/L. 14 FH
FRUIFE 0.2~5.0 mg/L ZeM Bl N A C REGEF 0.9993 UL,
A SRR AR IR R 14 FER S MR IR IBGRIE 3 4
JK3F-(0.02. 0.05 Fl1 0.50 mg/L) F I [EICZRAE 82.4%~108.0%7E
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