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ABSTRACT: The work aims to establish a detection method of photoinitiator in ink to control the safety of food pack-
aging from the source. The ink samples were extracted by ultrasonic with ethyl acetate and acetonitrile and subject to
constant volume by the acetonitrile solution with a volume fraction of 20%. After extracted by solid phase extraction
column, the samples were subject to constant volume with acetonitrile and determined by HPLC. The 11 components had
good linear relationship within their respective ranges (R=0.999 5), the average recovery rate of sample addition was
90.0%~95.0%, and the relative standard deviation (n=6) was less than 3.5%. A method is established, which can be used for the
simultaneous determination of 2-methyl-1-(4-methylthiophenyl)-2-(4-morpholinyl)-1-acetone, 1-hydroxycyclohexylphenyl ke-

tone, 2-benzoylbenzoate methyl ester, 4-dimethylaminobenzoate ethyl ester, 4,4'-bis (N, N-dimethylamino) benzophe-
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none, benzoin dimethyl ether, 4-methylbenzophenone,

4,4'-bis  (N,N-diethylamino) benzophenone, isooctyl

p-dimethylaminobenzoate, 2-isopropylthioxanthone and 2,4-diethylthiazolidone in the ink.

KEY WORDS: food packaging; ink; photoinitiator

651 & FIAE A i 28 1Y 2 B4 T3z B T
fAerh, Mgk R e &R S —e 40 Tt fke#
BB H Py B TS e e, AR AT B
RN A ST IR A, 2- 55 T B 2 A Sy —
gAY A, SANMEEEIR 22 RIFEH ik, &
M 41 %) B 8 RS s, AT X AR A PN 3 i 7= A 5%
W, 1 4 - I ORI S A A R L
15 R IES €

R, B ESEEZ M AT A
EFNEIBRGI LR . 2007 4, 7E ResAP(2002) T Peil
CRT 05 B 42 Ml 9 40 R 4R A R BE K )
4,4- 300 ( R FEFHE ) ZIRER N 4,4- 30 ( L FREEFE )
TR A R B AR (Al T 7E GB 9685—2016 (£
o [ AR E B A B A Ak B R T 5 e
v DUSVEI S T B X 2,4 ¥R 3 — 2 R () e
#ir (SML) & 6 mg/kg. 2016 4, HEABZLEP
FRAAT T MBS FRAE HI 2542—2016¢ FREE Ak 7= i
ARER REIMER ), ZbrEHBRLE R
P BE T 2% AU . 2-F 1) (4-H ARG ) RS -2-
(4-NBpREL ) -1-PN RN BEAE A 65 | & 500 i n 21 58 &
EIRIATHE LR

H T SCHRR B 3 2 1 2 A7 QB sl 1 i (3
HEE 1 % 30 ARG I kU O B 3 8 R SR 5 ] & 5
FREIN 7 IR 50 o N PRIE B e w4 IRA
DA IR RS 4 ], S A o f 2 v B v 2 Fh
5| 2500 RGN 7 7 o AR S 068 o X5 | & 390 e AR
A TERTE b a3 B 45 SR ARSI A BIFFY, XA
RERZCAE AT, ST IR 11 FPOGE ] LI
BECVROR T ARSI T3

}

1 XL

4

1.1 =5, AF SR

FEALAS . ERORA AL Agilent 1100 BL&A
DAD Fill g% ( 26 Agilent 23 H] ); AE260 HL 120 #Hr
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(IPs 1, C15H21INO2S, CAS: 71868-10-5). 1-¥%
B O FIEE (Ips2, CI3HI602, CAS:

947-19-3 ), 2- % Wt o8 R I BE ( Ips 3,
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ZZEHEN (1IPs 8, C21H28N20, CAS: 90-93-7).
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Thermo scientific Hypersil Gold ¥ (4.6 mmx 250 mm,
5.0 um), KA 30 °C; s K (A)-ZIE(B),
LA 1.0 mL/min, IR 10 Ly WA IR
%% (DAD), KN 260, 360, 320 nm. #6
FEVEWFEE N 0~ 10 min, 45% (A) ~30% (A);
10~ 15 min, 30% (A); 15~18 min, 30% (A) ~
20% (A); 18~23min, 20% (A) ~45% (A ),
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8. IPs 9. IPs 10 Mydp KMl 260 nm, IPs 6.
IPs 7. IPs 11 My R K 320 nm, IPs 5 %
KWK 360 nm, MRIGFFEE, HEHE 260, 320 Fl
360 nm YEM AR .

24 IREHMEKKREHIR, EER

Iy BIBEH & IPs 1~ 1Ps 11 RANBRUEIR W, 7E4L
PESZI 45 FARIRIERE , LA BU A bR (y), Ji
TR R AR AR (X)), 2R e B 5 0 T R 4 oA
M2k, LMEMRE (SN=3) Jrikifise IPs 1 ~IPs 11 [
BB, LL10 f5(EME LAl 2 IPs 1~ IPs 11 AYE fEBR

(SN=10), Z5RWE 1,

2.5 MirEERNBEZE

PLZS 1 S5 SO bR A 38 T R o6 5 & A 4
HHNERR . 2GR 10 fFFERE, %E 219
HAR PR 7 M 2.2 1 635 A HE T bR R SE B, EE
526 R IPs 1 ~IPs 11 BYHIAR (B SR FAH X b 74
2z (RSD), 45403 2,

2.6 SEBREMINE

AT A 10 (3l SRR 25T 11 FPOE5 1 Rk
AEME . WAMETRE, 1 PR 4.4-—
(NN-TZZZEHE) N 1 rkeslh Rz 2,4-—
CHEVEVRER . 2 GyREEL PR 2-SR N R R . 2
R il R HH X A R T R S R, R A
BRPERE A, MR @GR LI 3. S52RR, AT LN
TETMSFES TP 11 AOETAR, RE— IR IEROLE 1 %

AR L LA 1, FIATA R E, EItEE, SR,
600 F % o
2 “ &
500 - S q T
400} ‘
o g
1300 i ‘
£ g
200 o |l v ‘ 2 ’
% )
100 “ooo U ? ‘ M N
' 5 s 128 8 | | 2
= 3 ‘ | = l i 2'\ | I | I
0 = RO 1wl YA N 1 W A At
1 1 1 1 1 1 1 1 1
0 2.5 5.0 7.5 10.0 12.5 15.0 17.5 20.0 225

Hs} /8] /min

Pl 1 IPs1~IPs 11 ¥&AH IS (260 nm)
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Tab.1 Linear regression equation, correlation coefficient, linear range, and detection limit for IPs 1 to IPs 11
&Y EVEWEE HWERABR LU Bl /(mg L") o i BR/(mg-kg ™) ERBR/(mgkg ™)
IPs 1 y=58.66x+21.12 0.999 9 0.13~74.12 0.16 0.53
IPs 2 y=59.55x+9.19 0.999 9 0.30~86.73 0.36 1.2
IPs 3 y=112.99x+26.84 0.999 9 0.10~72.76 0.12 0.4
IPs 4 y=109.68x+27.12 0.999 9 0.33~90.25 0.4 1.33
IPs 5 y=17.17x+36.44 0.999 5 0.33~89.42 0.4 1.33
IPs 6 y=60.71x+11.53 0.999 9 0.07 ~70.26 0.08 0.27
IPs 7 y=35.58x+11.48 0.999 9 0.17~73.12 0.2 0.67
IPs 8 y=26.41x+2.62 0.999 9 0.40 ~ 94.54 0.48 1.6
IPs 9 y=19.27x+4.92 0.999 9 0.53~95.12 0.64 2.13
IPs 10 y=38.53x+5.16 0.999 9 0.23 ~ 80.40 0.28 0.93
IPs 11 y=24.05x+1.03 1 0.20 ~ 78.46 0.24 0.8
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K2 MEERKREREHE (n=6)

Tab.2 Recovery and precision data of sample addition (n=6)

s IRKEES WERIRWELS pygmgses, RS i (=6 ) /%
(mg-kg ) (mg-kg )
0.53 0.48 89.6 5.4
s
IPs 1 u(ifwig_?;ﬁg%{;‘z&%) 2 1.06 0.96 90.6 4.9
5.30 4.86 91.7 4.6
1.20 1.08 90.0 4.3
IPs 2 (1 -FR5E3F O HOR LI ) 2.40 2.17 90.4 4.1
12.00 10.98 91.5 3.8
0.40 0.35 87.5 6.3
IPs 3 ( 2-24% H g 4 R TP G ) 0.80 0.72 90.0 6.0
4.00 3.62 90.5 4.6
1.33 1.21 90.9 5.1
IPs 4 (4-—HZ AR IR TR ) 2.66 2.43 91.3 52
13.30 12.28 92.3 3.2
1.33 1.19 89.5 6.2
IPs 5 (4,4'-—"(N,N-—"H & 3E) " HE ) 2.66 2.42 90.9 5.8
13.30 12.22 91.9 5.2
0.27 0.24 88.9 6.8
IPs 6 (& 577 XUk ) 0.54 0.49 90.7 5.4
2.70 2.43 90.0 5.6
0.67 0.60 89.6 5.8
IPs 7 (4 -WE 2K HE ) 1.34 1.21 90.3 52
6.70 6.03 90.0 3.9
1.60 1.46 91.2 52
IPs 8 (4,4-"(NN-_Z & &) K FHE ) 3.20 3.01 94.1 6.3
16.00 14.46 90.4 4.5
2.13 1.91 89.7 5.1
IPs 9 (X W R PR v TR ) 4.26 3.98 93.4 4.8
21.30 20.10 94.4 3.6
0.93 0.83 89.2 4.9
IPs 10 ( 2-57 PN BE 4 2% B ) 1.86 1.68 90.3 4.2
9.30 8.61 92.6 4.4
0.80 0.73 91.2 53
IPs11 (2,4-— 2 FEWEMERH ) 1.60 1.44 90.0 3.9
8.00 7.35 91.9 3.6
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