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Detection of Exogenous Phthalate Esters in Baohe Pills

Yao Yu, Zhang Lin, Wang Wenyan, Ma Min (Shanxi Institute for Food and Drug Control, Taiyuan 030001,
China)

Abstract Objective: To determine the migration of phthalate esters (PAEs) in polyvinyl chloride (PVC) sheet
with solid pharmaceutical packaging to Baohe pills, so as to establish a detection method. Methods: The PAEs
solvents were separated on Elite-5 capillary column (30 m x 0.32 mm, 0.25 pum). FID was used as detector with
a temperature of 300 °C, and the inlet temperature was 250 °C. The carrier gas was nitrogen and the column
temperature was programmed. Splitless injection was conducted, and the injection volume was 1 uL. GC-MS was
used for the qualitative confirmation of PAEs of samples. Results: The pick area and concentration of six kinds
of PAEs showed good linearity (=0.9994-0.9999). The average recovery rate was 96.8%-100.4% (n=9, RSD
<3.0%). The PAEs were detected in drugs and the drug packaging materials in the three batches of samples.
Conclusion: The method showed good separation and was simple, rapid, sensitive and precise, which was suitable
for the simultaneous detection of six PAEs in Baohe pills. The accelerated testing showed that PAEs in PVC sheet
with solid pharmaceutical packaging could migrate to drugs.
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pills; GC-MS; safety of pharmaceutical packaging
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A, “EWPEEEA B XTI (1-DMP; 2-DEP; 3-DBP; 4-DEHP; 5-DNNP; 6-DNOP) .
B1 SHEEEE

%1 6% PAEs B[EFAFEFL ST

PAEs E Sy X FREL - MEVERE / (mg - LT KPR / ( mg - L7)
DMP A =4288 p —545.0 0.9998 0.53 ~ 8.40 9.60 x 107
DEP A =4689 p —735.2 0.9998 0.62 ~9.92 10.10x 107
DBP A =5980 p + 3534 0.9994 0.58 ~9.28 12.40 x 10
DEHP A =6479 p - 804.0 0.9999 0.50 ~ 8.00 6.60x 107
DNNP A =4688 p —355.4 0.9999 0.50 ~ 8.00 8.70 x 10
DNOP A =5898 p — 873.1 0.9999 0.50 ~ 8.00 7.30% 107
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PAEs JAAE /mg A /mg R /mg CFIICR /% (n=3)  RSD/%  EPHIEICER /% (n=9)
DMP ND 4.00 3.85 96.2 2.1
ND 5.00 4.84 96.8 1.3 97.2
ND 6.00 5.92 98.7 1.0
DEP ND 4.00 3.89 97.2 1.7
ND 5.00 4.87 97.4 0.6 98.1
ND 6.00 5.98 99.7 1.4
DBP ND 4.00 4.05 101.2 1.6
ND 5.00 5.03 100.6 24 100.4
ND 6.00 5.96 99.3 2.8
DEHP 8.80 7.04 15.54 95.7 1.2
8.80 8.80 17.33 96.9 24 97.1
8.80 10.56 19.22 98.7 1.5
DNNP ND 4.00 3.89 97.2 2.6
ND 5.00 4.84 96.8 1.8 97.7
ND 6.00 5.94 99.0 1.6
DNOP ND 4.00 3.84 96.0 24
ND 5.00 4.81 96.2 1.2 96.8
ND 6.00 5.90 98.3 2.7
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%3 AT DEHP £ENELER

. A BRI WO / R 2y IR RO S / 2yhh P/
(mg'Lfl) (mg'Lfl) (mg'Lfl) (mg'Lfl)
1 241.53 10.0 0.055 1.2%x107
2 32.36 1.1 0.015 33x10°
3 169.89 7.1 0.125 28x 107
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MY (YBB00142002-2015 ) ™, ¥ 3 Ak ik B 78
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TR RELC/ [T Fdh 2 K 3

d DEHP ¥4/ (mg -+ L) DEHP # it/ (mg - 17") DEHP # it/ (mg - 17")
0 12x107 33x107° 2.8x 107
5 20x107° 5.6x107° 3.2x 107

10 29x107 14x107° 3.8x 107

15 3.4% 107 1.9x107° 42x107°

30 3.9x 107 23x 107 47x%x107°

40 4.6%x107 2.6x 107 5.2x107
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Bl 1 pL, ANmitke.
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