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Fast Detection of Plasticizers in Sausage and Casing Based on Gas Chromatography Separation Simulation Software

WANG Congqianl’z, FU Houtun?, WAN Kun?, ZHU Tianrongl’z, SONG Chunyu3’*, HU Siqianl'z’*
(1.Key Laboratory of Optoelectronic Chemical Materials and Devices (Jianghan University), Ministry of Education,
Wuhan 430056, China; 2.College of Chemistry and Environmental Engineering, Jianghan University, Wuhan 430056, China;
3.Second Hospital of Wuhan, Wuhan 430012, China)

Abstract: Gas chromatography separation simulation software was used to determine the contents of the plasticizers
dimethyl phthalate (DMP), diethyl phthalate (DEP), dibutyl phthalate (DBP), dicyclohexyl phthalate (DCHP),
bis(2-ethylhexyl) phthalate (DEHP) and di-n-octyl phthalate (DNOP) in sausage and casing. Ultrasonic-assisted extraction
and Soxhlet extraction were compared for their efficiencies in the extraction of plasticizers. The optimum temperature
programming condition was established. The plasticizers were quantified by the external standard method. Overall, the
correlation coefficients for six plasticizers were 0.996 7-0.998 8, and the lowest detection limits was 0.04 mg/kg. The
precision expressed as relative standard deviation was 5.0%-9.3%. Soxhlet extraction showed higher extraction efficiency
than ultrasonic-assisted extraction. Some samples of sausage and casing were found to contain significant amounts of
carcinogenic phthalates.
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Fig.1  Gas chromatograms of 6 plasticizer standards
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Tablel Calibration curve equations, R and detection limits for
6 plasticizer standards
RIS 5l )= 7 AR R H/ (mg/kg)
DMP »=173.689 5+173.980 2x  0.998 3 0.04
DEP »=110.227 0+136.147 0x  0.998 2 0.08
DBP y=114.772 5+74.994 0x  0.998 6 0.11
DCHP y=42.1024+35.8100x  0.997 2 0.53
DEHP y=74.296 8+47.8032x  0.996 7 0.19
DNOP »=10.059 6+31.637 6x  0.998 8 0.56

Ve HERER G AR ER T S PR E D T R IR FE Y N 1.0 mg/Ls ARHE(S
WELL (Rgn) =3, 1516 R KA Hi B -

LA (y) M RCARHEP IS B Sk . () 2B AT
ZPERH . HRIFAL 6 FRPAEshRE 2k MR K%
HRT0.99, REfsi 2 ERE K. 6 FIPAEsHIf iR A
0.04~0.56 mg/kg.
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Table2 Retention times of 6 plasticizer standards
FREYIFR 4 F  DMP  DEP  DBP DCHP DEHP DNOP
T,/min 6.04 6.95 954 1593 1606 1843
T,/min 8.12 9.11 1274 2050  20.68 2325
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FERNE, WOHBEFHERET: FEPIHEE 260 C, i
F#1 min, LA20 C/minffi#ZFHE %2200 C, F2€ 1 min,
SRIGLAS C/minf)iE R T 45280 'C. fESLEME T, 6 Ff
FRUET I B R T 1.5, e .

24 EEESLIRGR

3 M FHLS mL 6 iR o B A IR AR T6 A
25 mLIG &, [ H AN SRR IR SR, S
#EREPY, 12753 DMP. DEP. DBP. DCHP. DEHP
FIDNOP 6 F x4 ot 0% A8 X5 A AE I 2 53 51 9 8.8 %
9.1% 9.3% 6.7%- 7.9%%5.0%, 1£5.0%~9.3%2 [d],
TV BIRE  FE LT
2.5 SEBREESIE

£3  EAHEBENER S PPAESH &7

Contents of PAEs in real samples determined by ultrasonic-
assisted extraction

Table 3

mg/g

¥4 DMP  DEP  DBP  DCHP DEHP DNOP it
1 ND ND 07956 0.4783 0.0863 0.0198 1.3800

2 ND 0.0276 1.0879 0.9386 09018 03681 3.3240

3 ND ND ND 02693 ND ND 02693
4 ND ND 10041 07318 0.6683 ND 24042
5
6

0.0371 ND 0.6539 02365 00411 ND 0.9686
0.7693 0.0349 29983 1.7793 0.7749 0.0396 6.396 3

e ND. Afath. TR

£4 RERWEHBHERPPAESHAE
Contents of PAEs in real samples determined by Soxhlet extraction
mg/g
¥e#%%S DMP DEP  DBP DCHP DEHP DNOP Hif
0.0457 0.0328 14921 1.9274 04073 0.0248 3.9301
1.6566 0.8938 19.0645 6.7863 2.3976 0.9785 31.7773
0.0374 ND ND 04879 03601 ND 0.8854
09563 ND 17.7362 3.8593 19783 ND 24.5301
1.8394 0.7371 25394 04767 0.5916 0.0534 6.2376
29183 1.1979 21.8965 9.0172 2.1689 1.0317 382305

Table 4
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