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Analysis of Phthalate Ester Contamination in Instant Noodles and Instant Rice by Gas Chromatography

ZHANG Ming-ming, SUN Yuan-ming, ZHU Xiao-xin, ZHANG Chi-jian, LIU Chun-hong*
(Key Laboratory of Food Quality and Safety of Guangdong Province, College of Food Science, South China Agricultural University,
Guangzhou 510642, China)

Abstract: Objective: To investigate the status of phthalate esters (PAEs) contamination in instant noodles and instant rice.
Methods: Fifty-six bags of commercial instant noodles and 25 bags of commercial instant rice were sampled and extracted with
absolute methanol by ultrasonic-assisted extraction. The extract was dehydrated and filtrated through a 0.45 4 m membrane prior
to capillary gas chromatographic analysis. Results: The levels of di-n-butyl phthalate (DBP) and di(2-ethylhexyl)phthalate
(DEHP) ranged from 0 to 59.38 mg/kg and from 0 to 172.15 mg/kg in instant noodle seasoning sauce, from 0 to 9.28 mg/kg and

from 0 to 1.08 mg/kg in instant noodle cake, and from 0 to 16.52 mg/kg and from 0 to 44.75 mg/kg in instant rice seasoning sauce,
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respectively. Conclusion: Instant noodles and instant rice were contaminated by PAEs to different extents.

Key words: capillary gas chromatography; phthalate ester; instant noodles; instant rice
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Fig.1 Gas chromatogram of a mixed standard solution of DBP and DEHP
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Table 1 Regression equations with correlation coefficients and
detection limits of DBP and DEHP

75 R MRARH  &fE RHERs=
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DBP Y = 803.52X + 51.89 0.9999 0.1~100 0.1

DEHP Y =917.56X + 68.29 0.9999 0.1~100 0.1
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Table 2 Spiked recoveries and RSDs of DBP and DEHP in instant
noodle cake and seasoning sauce (n = 5)
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AN ECE % RSD/% IR 1% RSD/%
DBP  80.06~10546  9.56~10.19  79.23~99.36 4.77~8.16
DEHP  79.43~88.23 1.62~3.25 78.32~88.16  1.14~5.13
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K3 SMEBEEFEREAEKER T DBP. DEHP F& (XL s)
Table 3 DBP and DEHP contents in instant rice seasoning sauces from
5 different brands (x£ s)

®5 5 MRMFERAREEQLPKH DBP. DEHP F&(Xts)
Table 5 DBP and DEHP contents in instant noodle seasoning sauce
from 5 different brands (x£ s)

mg/kg mg/kg
. R . x4 Joe FE Ko 5 FE Fr A o
DBP DEHP DBP DEHP DBP DEHP DBP DEHP
Al 1048+145 038+006| Cl ND 0.79 £ 0.07 Al 3414002 142+028| B21 3743508 17215+ 3.15
A2 9601064 4475£025) C2 ND  27.83 %265 A2 59384565 0334002 B2 1641+267 157+0.26
A3 1652+120 2310+£362( C3 640+045  ND A3 1366+ 165 296+052 | B23  092+003  2.50 % 0.09
A4 133641264 448+085) DI ND  16.93+0.59 A4 470+007 5274033 | B24 655+ 105 2876+ 462
’:2 z;‘ i 2;2 23?;_7550101-_1721 gi Eg 113::311: A5 10064018 73.73+265| B25 6354008 13.06 & 0.17
A6 12.11+022 17.79+342| B26 1656 + 156 76.00 £ 7.15
BL 10432025 018003 D4 ND 13.65 086 A7 7554009 1234001 | B27 46.62+360  7.30 % 0.56
B2 824+163 16.64+209| D5 ND 1501 + 1.45
B3 11234059 1693+ 098/ D6 ND  13.96 L 110 A8 9.77+050 0.15+004 | B28 5319+233  6.88 %+ 0.30
B4 1039 +253 1187 + 288 D7 ND 1656 + 115 Bl 8964094 5324110 B29 39.06+316 0.18 +0.01
B5 ND ND El 72040417 215+ 0.16 B2 532+150 0324018 B30 26744054 ND
B6 ND ND E2 2.00 + 0.09 0.07 + 0.00 B3 3.98+0.35 357+0.99 | B31 1.04 £ 0.17 1.23 £0.20
E3 ND 9.69 + 2.96 B4 1856 £2.68 6.98 £0.75 || B32 11.07 £ 0.58 4.60 £ 0.24
G CND” Rkt B S R L R B5 2204017 1615+ 064| B33 017 +002 27.92 +2.49
E0uk. FH. B6 5704008 377+002| B34 847+223 417 +1.09
B7 952+101 407+026| C1 ND 4.04 £0.13
BS ND 246 £043 | C2 ND 1.27 £0.15
B9 4854031 293+003| C3 ND 7.82+0.24
R4 sHBEFEREHPKHDBP. DEHP §&(XLs) B10 33.03+1.67 3.96+ 001 | C4 ND 7332 = 4.74
Table 4 DBP and DEHP contents instant noodle cakes from 5 different B11 28.45+4 098 3.144+009]| cC5 ND 37.21 + 2.65
brands of instant noodles (x+ s) kg B12 20.39 +0.84 594 +0.12| C6 ND 10.33 £ 0.05
+ +
iy ——— B i T ot 2o15s20 Taibiz o8 No 1206k 2es
DEP DERP DeP DERP B15 7.88+0.66 9446+ 981| D1  7.26+065 63.35+ 6.51
AL 9282049 ND B2l ND ND B16 1541+102 330+029| D2  427+027  0.28+0.02
A2 6771042 0135001 ) B22 ND ND B17 16.92 N 148 293 N 026 | D3 438 N 057 219 N 0.03
A3 6641010 0225006 ) B23 ND ND B18 13.10 N 231 480 N 186 | E1 241 N 0.08 QD
Al 5201043 007001 ) B ND 018+ 005 B19 17.23 N 1.48 10.48:- 090| E2 187 N 001  0.73+0.01
A5 767080 ND B25 018001 002000 B20 13.88 N 0.66 47.71 N 2.25| E3 13.46:- 013 053 N 0.04
A6 6.14 +0.13 ND B26 ND 0.26 + 0.04 — — — —
A7 691+082 108+017 || B27 0.25+0.08 0.06+0.01
A8 268+010 006+000 || B28 ND 0.08 + 0.01 300 +
Bl 3744007 0194003 || B29 ND 0.13 + 0.03 250
B2 0154002 0214004 || B30 ND 0.30 + 0.03 Z 200
B3 0444001 0504003 || B31 ND ND = 150 1
B4 007+002 0.05+000 | B32 ND ND ® 100 ¢ . L
B5 020+003 042+003 | B33 ND 0.5+ 0.01 58 il
B6 ND 0.34+0.02 || B34 ND 0.06 & 0.00 L
B7 ND 0.35+003 | C1 ND 0.10 + 0.02 0123 4567829101112
B8 12.27 + 053 ND c2 ND ND I 1) /min
B9 1219 + 0.24 ND c3 ND 0.29 + 0.02 B2 FEFAREST PAEs [N HEER
B10 ND 0.29 + 0.06 ca ND 0.13 + 0.02 Fig.2 Gas chromatogram of PAEs in instant noodle seasoning sauc
Bl1l 012+001 0274003 | C5 ND 0.16 & 0.01
Bl2 0124002 0214001 | C6 ND ND #6 HTDBP. DEHP W&, FHTRIEUF
B13 0413 + 0.02 0.66 + 0.06 c7 ND ND Table 6 DBP and DEHP conte.nts, average contents and detection rates
B14 ND ND c8 ND ND in samples
B15 ND 0.05 + 0.00 D1 0.2 +0.04 ND DR R Jr i FETARR
B16 2.05+0.22 0.58+0.10 D2 0.15+0.04 0.06+0.01 ik kL (n=25) 13H(n=56) #11,(n=56)
B17 ND 0.40+0.06 | D3 0.175+ 0.002 0.01 =+ 0.00 DBP DEHP DBP DEP  DBP DEHP
B18 0.21 + 0.01 0.51 + 0.02 E1l 0.27 + 0.07 ND rigl(mglkg) ND~1652 ND~4475 ND~928 ND~108 ND~5938 ND~172.15
B19 ND 0034001 | B2 012+002 ND Ty (mkg) 464 1109 151 015 127 1711
B20 ND ND E3 018 + 0.01 ND 0% 52.0 88.0 50.0 64.3 839 946
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