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Analysis of ITX from Commercial Carton Packs in Korean Market
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ABSTRACT - Isopropylthioxanthone (ITX) is used as a photoinitiator in UV-cured inks, triggering the radical poly-
merization of the acrylic component of such inks and thus causing the liquid ink film to cure. Recently ITX was
detected in carton packed food in Italy. In order to cope with risk issues of overseas and acquire monitoring data on
ITX, we have established the method using HPLC/FLD for ITX analysis after reviewing parameters of the analytical
methods. Limit of detection (LOD) and limit of quantification (LOQ) were 0.02 ppb and 0.1 ppb, and linearity and
RSD (%) were 0.9991 and 1.09, respectively. We have investigated [TX levels migrated to food on 87 commercial
products packed in carton and ITX was not detected any food. Therefore it is supposed that UV-cured ink containing
ITX as photoinitiator is not currently used in printing of carton pack in Korea.
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Fig. 1. Isopropyl-9H-thioxanthen-9-one (ITX).

2AE ITXY kel A7} gicka R, 5
(German research institute)ll A]+= TetraPack U F2=0l14
ITX7} 405 pg/LE AEHATE Bt omd, J7tEe

=

(Health Sciences Authority)?lA& -, &, S TFEE 3
ZFolgog ¥AE 397) 2E) tisted AR A, TR
A Fo) A 0.53-84.30 ppbe] WA ITX7F HEHJTHE
RGO, S 2HQl I olHE A FETY A
F2fo thate] 248 A3, 0.05-0.78 ppbe] ITX7} A
ZHAT RIS, o] Foju TRE 2 FA
ITX7F AZE 89102 1TX7F AHER A4 Zshg2]
Yz=Z A FolHEGA A E cartono] AFHA
B3z e U AAHE)LZFE AHHA ¥ 4
3 AEste UL ITX} oj3E 7HeA
Zol®] AR Az, 4FulES)] e A
Heo] A H Yol WHez 53 7HeAdel

p

4 g
e to e



Analysis of ITX from Commercial Carton Packs in Korean Market 89

HaL Ao

20053 FHAMY AF F ITX AEEEC]F ITX
A&#HE d3xdzEo] Hugdedl, 2006 Schwack
T2 HEIA 1 ppb, RSD 1.51%, 2 AA4 0.9998< 2H
+ HPTLC(High Performance Thin Layer Chromatography)/
FLDE o]&3 2AMupde sutsle] B398, Pico
=5 g gup 592 Fo|How ¥AE AEE ITX A%
WHO 2 HPLCMS/MSE o8-8 24 & /idste]
3

Y A FHAME AEFE FolHEGAF <
dz AEA 1TXe] U mUEY A g
olm, FUME A= ATl A
TITX 248 8y 3 S /% Fold ZgA¢ <t
AR E g 7128 FryE dad AF o))k ok
£ dFox e A Az e Y aF FAAARZ
A = e ITX BAHE Q%f‘s}l ok
HE o8t U fF FolH XA
HEUE Y A5E gusti itk

J>~
éi\i‘l
o e

ERRY

cE

= 3 A
200611 59~8¥ =W §% F $H, S7EE, A3Y,

T, T4 T FolHeE ¥4 AFE F 87 7Y
glo] ALESIH T BEEOE AMRT ITXE AldrichA} (St.
Louis, USA) A& A3t ITX FZo] o] &3l
extraction cartridge= MerckAt2] pre-packed column
(EXTRELUT 20 NT)E TY3td A5 20, methanol
5 2 99 BE AS HPLCE T EFA|YGE AL

3ttt

x.Q.ng] II-“ al J-IEFL-IQI Il'kl

ITXE e = 100ppme] EFYNS e, ©]
EEdAE wESR Ao ztzte] F&vt o, |, 5,

10, 25, 50 ppb7t H == HFEAS TESo] HPLC/FLD
Aega 2ol o] 8-t

Alg-go] xx

U F55¢ Folgoz ¥3E AFe] HEE 20 mL
& F 3} extraction cartridged] &7 7 X3 n-hexane :
ethyl acetate(9:1)E 412 vl 40mL=E 33 FE3lo] F
9L AY §53 U2 methanolS 715t o] HE 5
mL7} HE5 A&3to] A|gRAoR Fgrt.

B 2 =
ITX EFEA7 AH-89S Table 19] 717124 =710

TX(255-WHH) #10-27 RT: 0.16-0.47 AV: 18 SM: 7G NL.: 7.85E5

T. +p Full ms2 255.00@-35.00 { 50.00-280.00]
100

1

Relative Abundance
N w N [4,] 8 ~ w0 [{e]
J?I 11 I? 1 i?l L ? | I?\ L } L L I?I Lt i?l 11 ?

-

15208
72.19 8109  104.75 141L2A a

212.99

183.93

255.00

239.31

173.08 | 18680 ]| 221.30 f | 2r3e7

[~

. I
T T T | R R RN N R I |

(d HL
[ L T [T L Frrr T

60 80 100 120 140 160 180 200 220 240 260 280

nmwz

Fig. 2. Product ion scan mass spectra of 50 ppb ITX standard in positive mode.
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Table 1. Analytical conditions of HPLC/FLD and HPLC/MS/MS
for ITX

Instrument Parameter Value
HPLC  Column C18 (UG 80, 5 pum, 4.6 mm X
/FLD 250 mm, Shiseido)
Mobile phase Methanol
Flow rate 0.5 mL/min

Injection volume 5 pL
Column temp. 30°C
Detection
FLD excitation 260 nm
FLD emission 440 nm

HPLC  Column C18 (UG 120, 2 pm, 1.5 mm x
/MS/MS 150 mm, Shiseido)
Mobile phase Water : Methanol = 10 : 90 (v/v)
Flow rate 0.2 mL/min

Injection volume 5 pL
Column temp. 30°C

MSQ Detector Selected Reaction Monitoring
(SRM)
Parent mass 255

Product mass 213
Collision energy 31

w2} HPLC/FLD(HPLC, Naonspace SI-2, Shiseido, Japan)
£ o]&3ld A8 3yt Tgh, HPLC/MS/MS (TSQ
Quantum, Thermo electron Inc. UK)*—E ol g3l ITX
(C,(H,,08, MW=255)2] product ion (m/z = 213 & 184)
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Table 2. Summary on parameters of HPLC/FLD for ITX analysis.

HPLC/FLD
Correlation Coefficient" 0.9991
Limit of Detection(LOD)? 0.02 ppb
Limit of Quantitation(LOQ)” 0.1 ppb
RSD(%)" 1.09
Recovery(%)” 85

Yn=3 injections, concentration point 0, 0.1, 1.0, 5.0, 10, 25, 50 ppb.
JLOD and YLOQ are determined from signal-to-noise ratio(S/N).
“n=3 injections.

Sspiked concentration 100 ppb ITX.

ITX 50ppb
]

&3

Sample-79(soy milk)

Fig. 3. HPLC/FLD chromatograms obtained from the analysis ITX of standard (50 ppb) and sample.
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Table 3. Migration levels of ITX from printed carton into food.

samples ITX levels migrated
food type number into food (ng/ml)
soy bean product 12 ND
milk and milk product 45 ND
fruit or vegetable beverage 12 ND
fruit juice 17 ND
liquor 1 ND
2500000
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y = 42535x + 23596
5 1500000 | R? = 0.9991
z
1000000
500000 |
0 - ‘
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Fig. 4. Standard curve for quantititation of ITX by HPLC/FLD.
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