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Determination of 16 Kinds of Phthalates in Traditional Chinese Medicine Liquid Bags by
GC-MS
WANG Xiaoyan ,ZHANG Tao
(Anyang Center for Food and Drug Control ,Anyang ,Henan ,China 455000)

Abstract: Objective To establish a gas chromatography — mass spectrometry (GC — MS) method for the determination of 16 kinds
of phthalates (PAEs) in traditional Chinese medicine (TCM) liquid bags. Methods
the chromatographic column was Agilent HP — 5MS elastic quartz capillary column (30 m X 0.32 mm, 0.25 um) , the initial

A tandem quadrupole GC — MS was adopted,

temperature was maintained at 60 °C for 1 min,heated to 220 °C at the rate of 20 °C/ min, maintained for 1 min,then heated to
280 C at the rate of 5 °C/ min, maintained for 4 min. The carrier gas was helium, and the flow rate was 1.0 mL/ min. The
ionization mode was adopted with electron — bombaradment ion source and the temperature was 280 °C, the auxiliary heating
temperature of GC — MS was 280 C, the temperature of quadrupole was 150 °C, and the scanning mode was selective ion
monitoring (SIM). Results The linear range of 16 kinds of PAEs was 0.990 — 995.000 ng/ mL. The limit of detection(LOD) was
in the range of 0.02 —2.09 pg / mL,the limit of quantitation(LOQ) was in the range of 0.07 —5.38 pg/ mL,and the RSDs of
precision and stability tests were less than 8.0%. The average recovery of 16 kinds of PAEs was in the range of 93.12% -
104.27% with an RSD of 0.80% — 4.94% (n =9). Plasticizer such as diisobutyl phthalate (DIBP),dibutyl phthalate (DBP) and
di (2 - ethylhexyl) phthalate (DEHP) were detected in the eight batches of TCM liquid bags. Conclusion The method is simple,
accurate and stable,which can be used for the determination of 16 kinds of PAEs in TCM liquid bags.

Key words:traditional Chinese medicine liquid bag; GC — MS;phthalate

B2 W IRIR (PAEs) PRI S5, REM o SR B JFAE 0B FRATH 5 PAEs A BIESE o 2 18 2015 4F hie(

IR B s A TR PR 5, 55 S0 3
RGP AEM R, B 2N HTRA LM (PVC) .
RN (PE) R OR LIGTR (PVA) SR ¥R % ¥Rk 24
i B2 AR CTRT AR 24 B 61 ) W SR N A (PP) (R X 2K — H
iR &, —JE 1R (PET) \PVC &t il G 98 7, LABR =
) G M B R SR 3 i SR 24 A A B R
(384 SR ) 2 BTN 245 ) vh 1 TS G o fH T PAEs 76 14
MBI & ¥ 5 JAUMEBL R E R, T RE & TN
G300, (T 55 RS R RN B D T R i 2 8L
SEOLIE T BEE 0L P AR R R R LR AR Y XU, , 38 1T
REXE L PE R - R e AR DAL H
A% HpE R G R PAESs 81 A Se i il S Y 44 57

] 24 i (U5 ) YBAF S 9101 24 i o s bs o 43 AT 5 15 B IE
T FIIUFISCHRL9 - 16, RS IS - Fiig (GC - MS)
P P 2548 16 7 PAEs BUHGE W R .
1 XBE5RHA
1.1 {¢g

Agilent 7890B — 7010B 7 &3 5 U % 1 5t 16 FH AR
(& Agilent 23 F]) s Mettler XP205 7 H - R (FARRR#) —
FER Z AL B BR A ) RGBE 4 0. 01 mg) 5 1820V Al 4fi7k
B PRIEE IR K Kb PR 5 45 A FR 3 H ) 5 Sigma 3 — 30K #!
el B 2R B DAL (B [ Sigma 23 H] )
1.2 iK%

16 PAEs X} 18 5 %57 ( 3% [ First Standard 23 7], 3145

F—1EE T 0%, 0, KFEAF, L5 P HIF, BT 68 P M AP RG e RFRN, (B F12 4 )yandede — 2004@163. com.,

98



202245 A S H 315591
Vol. 31,No. 9, May 5,2022

¥ %

China Pharmaceuticals

< AT ST AST -

Inspection and Test

5017205, Ji7 2 e B2 4 100 g / mL) ; 8RS0 — 44
iR —EEP BEIR . — e (ATl , KR B 22
HIRAT) ; LR MR IECbe AR 50 H be (3%
ali, R T R B AR A0 A PR R 5 B R (g4l
F [ J. T. Baker A H] ) 5 i 248 (T 65, 4543 il A i
i 1 ZEAE8) .
2 FHik
2.1 RIEKH
2.1.1 ®BitL&H
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FUAR R Ve U (SIM) , 1 N ERE T 24 E N
BT Ay I BRI 16 Fh PAEs #9145 B & GC - MS il &
SRR,

#1 16MPAEsHEE R GC - MSUESE

Tab.1 Information of 16 kinds of PAEs and GC — MS determi-

nation parameters

h% PAFEs CAST  42(%) 4lnin) #EERET(nl2)
I ARZ9R=FE(DMP) Bl-11-3 9.0 7.8 16,77,13
1 ARZFRZL&H(DED) 84-66-2 9.5 8.68 149,177,105
3 BRZFRZF TH(DIBP) 84-69-5 9.5 1042 149,104,2
4 HEZPHRZTH(DP) $4-74-2 9.0 IL1T 149,104,003
5 MEZPRZ(-PAL)CE(DMEP)  17-82-8 9.5 IL50 59,149,104
0 AMEZPRZ(4-PA-2RA)E(BNPP) 84-63-9 988 1207 149167,85
T MAZVHRZ(- CAL)TE(DEEP)  605-54-9  98.0 1258 72,149,104
8§ AMRZFRZKHE(DPP) B1-18-0 9.4 12% 149,297,104
9 MEZPRZCATEDNIP) $4-75-3 98.0 IS0l 149,251,104
10 AXZFERTATE(BBP) 85-68-7 98.0 1506 149',91,206
Il ARZWH(0-TAA)CHDBEP)  17-83-9 9.8 1671 149,85,19
10 AXZPHATE(DCHP) $4-61-7 9.0 1738 149,167,104
13 AEZPHZ(2-CR)TEDEHP)  17-81-7 9.0 1.6 149,167,104
14 AEZPHZFE(DPHP) $4-62-8 9.0 117 25,77,104
15 AEZPHZEFH(DNOP) 17-8-0 98.0 2001 149,279,104
16 AF=PH-EE(DNP) $4-76-4 9.4 2054 149,293,167

E AR E BT 1, ARG sm /2 ARG
Note: * refers to the quantitative ionj; ¢, refers to the retention

time;m /z refers to the mass — to — charge ratio.
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1.DMP 2.DEP 3.DIBP 4.DBP 5.DMEP 6.BMPP
7.DEEP 8.DPP 9.DNHP 10.BBP 11.DBEP 12. DCHP
13. DEHP 14. DPHP 15. DNOP 16. DNP
E1 16MPAEsH BB FREIEE
1.DMP 2.DEP 3.DIBP 4.DBP 5.DMEP 6.BMPP
7.DEEP 8.DPP 9.DNHP 10.BBP 11.DBEP 12. DCHP
13. DEHP 14. DPHP 15.DNOP 16. DNP
Fig.1 Total ion flow chromatograms of 16 kinds of PAEs
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Tab.2 Results of methodology investigation of 16 kinds of PAEs

. LAMEIEE r M /5 2 PR RSD(%) =K E(%,n=9)
PAEs B3 5 A2 — 5 =

(ng/mL) (n=17) (pg/mL) MEEXE  REHRE X(%)  RSD(%)
DMP  A=2970.04 C - 38.33 0.990~792.000  0.9992 0.08/0.59 1.67 4.01 93.12  3.02
DEP  A=2271.68 C +840.70 0.995~796.000  0.999 1 0.02/0.07 1.03 2.22 98.57  1.07
DIBP A =3509.48 C +34 689. 95 0.995~995.000  0.998 5 0.04/0.09 1. 24 5.06 98.34  4.94
DBP  A=4009.52 C+34603.27 9.900~990.000  0.999 4 0.02/0.08 0.88 0.78 104.26  4.12
DMEP A =679.39 € -593.31 1.990~497.500  0.9997 0.28/1.83 3.71 5.41 101.07  2.99
BMPP A =1492.97C~-161.79 1.976 ~494.000  0.9957 0.81/2.41 1.52 1.43 96.49  4.68
DEEP  A=257.72C-341.23 4.900~490.000  0.997 4 0.54/1.52 1.50 4.24 99.41  1.42
DPP  A=3142.19C - 1498. 48 4.970~497.000  0.9960 0.02/0. 10 1.02 6.75 95.46  1.81
DNHP A=2459.32C-1118.67 1.960 ~490.000  0.993 2 0.35/1.03 2.16 7.14 99.25  0.80
BBP A =968.20 C +244. 58 1.960~196.000  0.9979 0.42/1.74 1.62 6.13 99.46  1.42
DBEP  A=270.97 C-316. 02 1.996 ~499.000  0.9990 2.09/5.38 1.11 2.67 104.27  1.28
DCHP A =1573.81C-822.00 1.980~495.000  0.993 5 0.30/1.72 1.03 3.21 100.64  2.25
DEHP A =1392.04C+4337.71 4.950~792.000  0.991 1 0.06/0.21 1.37 6. 64 100.64  3.27
DPHP A=2015.89 C-1413.61 1.980~990.000  0.999 4 0.33/0.51 1.71 4.57 93.32  1.48
DNOP  A=1774.03C-2152.38 1.960~980.000  0.9928 1.28/3.75 1. 66 5.63 95.13  2.36
DNP  A=1465.75C-2650. 88 1.948~974.000  0.996 0 1.13/4.40 1. 84 4. 14 98.96  3.98
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Tab.3 Results of content determination of PAEs in samples(pg/g)
ok DIBP  DBP  DEHP %5 DIBP  DBP  DEHP
#eml  0.04 0.84 1.32 #5040 121  0.14
Hee2  0.03  0.28 .74 | #& 0.49 1.10 2.21
3 0.07 0.52 0.71 A ob 0.45 0.83 7.12
Hamd 181 254 0.92 | Hm8  0.32 0.65 2.44
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