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Determination of #ris ( nonylphenyl ) phosphite extracted from multi-
layer co—extrusion film with pre—column derivation by RP-HPLC

LIU Xiao—hui, ZHANG Fang—fang, WANG Rong—jia

( Shanghai Food and Drug Packaging Material Control Center, Shanghai 201203, China )

Abstract Objective: To establish a RP—HPLC method with pre—column derivation for the determination of ris
( nonylphenyl ) phosphite ( TNPP ) in different extraction solvents, such as water, 0.9% sodium chloride injection,
pH 3.5 buffer, pH 8.0 buffer, 15% ( v/v ) ethanol aqueous solution. Methods: TNPP was derivatized with tert—
butyl hydroperoxide and analyzed by RP-HPLC, which was performed on a column of Cg column (4.6 mm x 150
mm, 5 wm ) with the mobile phase of acetonitrile — isopropyl alcohol (90: 10 ) at a flow rate of 1 mL * min™', and at
a detection wavelength of 220 nm. Results: The limit of detection was 0.4 mg* L. The linear range was from 0.9
mg* L' to 18 mg* L' The recovery was between 92.0% and 100.5% with coefficient of variation lower than 1.7%
in this five extraction solvent. The test solution was stable within 24 h. Conclusion: By pre—column derivation, not
only the stability problem was solved, but also the analysis time and sensitivity were improved.

Keywords: pre—column derivation; tris ( nonylphenyl ) phosphite ( TNPP ) ; antioxygen ; extraction study;

packaging material ; compatibility
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1 TNPP( CAS No. 26523-78—-4 ) 945X
Fig. 1 Structure of tris ( nonylphenyl ) phosphite ( CAS No. 26523-
78-4)
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Tab.1 Extraction condition

PEHGR

( extraction solvent )

e

(‘extraction parameters )

7K (water ) 121°C, 1h
0.9% FAAMTFEH [ (0.9% NaCl injection ) ] 121°C, 1h
pH 3.5 ZZ#h¥& ( pH 3.5 buffer ) 121 °C, 1h
pH 8.0 ZZi ( pH 8.0 buffer ) 121 °C, 1h
15% £ 5 ( 15% ethanol solution ) 100 °C, 1h
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Fig.2 HPLC chromatograms
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Tab. 2 Results of recovery test of tris ( nonylphenyl )

phosphite in five different extraction solvents

Lyt i
P T Jﬁ(ifj; S RSD/
(‘extraction solvent ) concentration )/ (recovery )/ %
(mg-L") %

7K (‘water ) 35 100.5 0.6
8.8 993 0.9
14.1 939 0.3
0.9% SALHHAEFIR (0.9% NaCl 35 99.3 1.0
injection ) 8.8 99.1 0.4
14.1 94.2 0.6
pH 3.5 22 ( pH 3.5 buffer ) 35 96.0 1.7
8.8 99.5 0.7
14.1 93.6 0.7
pH 8.0 &tk ( pH 8.0 buffer ) 35 100.3 1.3
8.8 100.1 0.3
14.1 939 0.6
15% £, 15 ¥ W (15% ethanol 35 98.6 1.1
solution ) 8.3 98.5 1.4
14.1 92,0 0.5
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a. K PR (solution of detection limit ) b. 7K (water ) ¢. 0.9% &
AN S (0.9% NaCl injection ) d. pH 3.5 205 ( pH 3.5 buffer )
e. pH 8.0 21k ( pH 8.0 buffer ) . 15% LB ( 15% ethanol solution )
3 EMRIKBRERNADSRRESIEE ( iR B E:
9.5 min )

Fig. 3 Typical HPLC chromatograms of the extraction testing results
( target compound retention time: 9.5 min )
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