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Foreword

This standard was drafted under the rules derived from GB/T 1.1—2009.

Please pay attention that some contents of this document may be involved in patent. The promulgator will
not take the responsibility of identifying the patents.

This standard was proposed by and is under the charge of State Authentication and Supervised Com-
mittee of the People’s Republic of China.

This standard was drafted by Hebei Entry-Exit Inspection and Quarantine Bureau of the People.s Re-
public of China.

The main drafters of this standard are Jia Haitao, Ma Yusong, Yao Chunyi, Wei Xinxin, Liu Beilei,
Yu Chen, Liu Baosheng.Chen Ruichun,Dou Caiyun.
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Determination of phthalate esters in cosmetics
for import and export—GC-MS method

1 Scope

romatography-mass of dimethyl
bis (2-methoxyethyl) phthalate,
e and bis(2-ethylhexyl) phthalate

This standard specifies the m
phthalate,diethyl phthalate, dibu
n-pentyl-isopentyl phthalate.dip
in cosmetics for import and export.
This standard is applicable for the det nfirmation of phthalate ester compound in
cosmetics of liquid,cream,emulsio

2 Normative references

The items of the following listed stand this standard due to the quotation by

this standard. The cited reference this standard if their amendment
(not including corrected printin r,it is encouraged to study if the
newest edition of these refere is applicable to this standard if

the references are not quoted

GB/T 6682 water for laborat

3 Principle

The phthalate ester compound in the test sample are extracted with n-hexane.Accord test sample,
direct determination or cleaned up with GPC instrument.Determination is made by GC-MS. quantita-
tive analysis using external standard method.

4 Reagents and materials

Unless otherwise specified,all reagents are analytically pure,*“water” is distilled water.
4.1 N-hexane:Pest icide grade.

4.2 Ethyl acetate:Pesticide grade.

10
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4.3 Cyclohexane:Pesticide grade.

4.4 Acetone.Pesticide grade.

4.5 Ethyl acetate-cyclohexane(1+1,V/V):Mix up the Ethyl acetate (4.2) and Cyclohexane (4.3) of
equal volume.

4.6 Standards: Dimethyl phthalate, Diethyl phthalate, Dibutyl phthalate, Diisopentyl phthalate, Bis
(2-methoxyethyl) phthalate, N-pentyl-isopentyl phthalate,Dipentyl phthalate, Benzyl butyl phthalate
and Bis (2-ethylhexyl) phthalate,
Annex A.

S number of each material see

4.7 Stock standard solution: Accurately weigh a standard(accurate to 0.1 mg),

dissolve in n-hexane (4.1) to make up standar of 100 pg/mL.The solution should be

stored at 0 C—5 TC.

4.8 Standard working solution:Dil
0.05 ug/mL.0.1 ug/mL.0.5 pug/m
before use.

.The final solution is 0.01 ug/mL.
solution should be preparation

49 0.22 um filter.

5 Apparatus and equipme

5.1 GC-MS equipped with El s
5.2 Analytical balance:sensibili
5.3 Centrifuge.rotation rate not les
5.4 Rotary evaporator.

5.5 Ultrasonic cleaner.

5.6 Vortex shaker.

5.7 Glass centrifuge tube,15 mL.

5.8 Heart-shape bottle.150 mL.

NOTE The glassware rinse,flush with water for 3 times, with acetone (4.4) removed after soaking for 1 h.bake 2 hat
200 C ,cooling to room temperature the standby.
11
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6 Procedure

6.1 Cosmetics(toner,perfume.mildy wash,hair wash,pressed power, talcum power, toothpaste)
Weight ca 0.2 g (accurate to 0.001 g) of the test sample into 15 mL glass centrifuge tube. Adding
1 mL water,slight concussion to disperse the sample. Adding accuracy 5 mL n-hexane(4.1) .shake for
1 min on a vortex shaker.Extrated for 10 min with ultrasonic,centrifuge for 5 min at 4 000 r/min.Af-
ter being filtrated with 0.22 um filter (4.9),the final solution is ready analysis by GC-MS.

6.2 Lipstick and enamel

Weight ca 0.2 g (accurate to 0.001 g) of the test sample into 15 mL glass centrifuge tube.Adding ac-
curalety 10 mL Ethyl acetate-Cyclohexane (4.5).shake for 1 min on a vortex shaker. Extrated for
10 min with ultrasonic, centrifuge for 5 min at 4 000 rap/min.Collect layer of above.cleaned up with
GPC instrument.Combine the solution into a 150 mL heart-shape bottle,evaporate the solution to dry
with a rotary evaporator under reduced at 45 T water-bath.Dissolve the residue with 2.5 mL n-hex-
ane(4.1) ,after being filtrated with 0.22 um filter (4.9) ,the final solution is ready analysis by GC-MS.
6.3 GPC operating condition

GPC operating conditions are as follows.

a) GPC column:S-X3 Bio Beads.38 pm—75 um particle size,200 mm x 22 mm (i.d.) ,or equivalent;
b) Mobile phase:Cyclohexane-Ethyl acetate (4.5).flow rate:4.7 mL/min;

c¢) UV detection.wavelength:254 nm;

d) Injection volume.5 mL;

e) Collection duration:8.5 min—15 min.

6.4 Determination

6.4.1 GC operating conditions

GC operating conditions are as follows:

a) Capilary column:DB-5MS,30 m % 0.25 mm(i.d) X 0.25 um (film thickness) ,or equals;

20 C/mi 5 C/mi
b) Column oven temperature procedure:60 T (0 min)— — 220 C (0 min) /min

|".'i'

280 C (3 min)
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20T/
™300 T (1 min);

c) Injection temperature:300 C ;

d)> Carrier gas:Helium,purity —=99.999% ;

e) Carrier gas flow rate.Constant mode 1 mL/min;

f) Injection mode: Splitless:Split valve on.1.0 min;

g) Injection volume.2 uL.

6.4.2 MS operating conditions

MS operating conditions are as follows.

a) Interface temperature.300 C;

b) lon Source:Electron Impact lon Source (EI);

c) Electron Energy:70 eV:

d) Source temperature.230 C:

e) Detection mode:SIM;

f) Solvent delay time.7.5 min.

6.4.3 GO-MS determination

6.4.3.1 GO-MS confirmation

If the retention times of sample chromatogram peaks are within £5% with the standards.and after
subtracted background noise.the relative intensity ratios of each qualitative ions are also consistent
with similar concentration standards.within the tolerances (see Table 1).we can confirm that there

are corresponding analyte in the sample. Phthalate esters retention time.quantify ion.quantitave ion
see Annex B.

Table 1—Maximum permitted tolerances for relative ion abundance while confirmation

Relative bundance( % base peak) =>50% —=20% to 50% —>10% to 20% = 10%

Permitted tolerances + 10% +15% + 20% + 50%
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6.4.3.2 GC-MS determination

Under the above operating condition,the standard working solution should be detected. The respond
of the analyte is Y-axis.concentration of standard working solution is X-axis, protract standard work-
ing curve. Quantity with standard working curve, the responses of the sample solution should be
within the linear range of the instrument detection. The GC-MS chromatogram( TIC) of the mixture
standard solution with select ion mode(SIM) can be found in Annex C,

6.5 Blank test

The operation of the blank test is thod of determination,but with

the omission of sample addition.

7 Calculation and expression of res

The calculation of result is carrie essor or according to the formula(1) .

(1)

Where:
X, —the content of the Phthalate mg/kg;

C, —the concentration of the g curve,unit is yg/mL;

C, —the concentration of the /mL;

V —the final volume of the sa

m —the corresponding mass of test n,unit is g.

8 Limit of determination

The limit of determination of this method is 2.0 mg/kg.

9 and recovery

The recovery ranges see Annex D.

14
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Annex A
(Normative)

Chinese name.english name,CAS number and molecular

formula of Phthalate esters

Chinese name.english name,CAS number and molecular formula of Phthalate esters see Table A.1.

Table A.1—Chinese name.English name.CAS number and molecular formula of Phthalate esters

NO. Name S | Abbreviation| Formula
1 SE_BM_BE 113 DMP CioHio O
2 SE_BR_ZE 2 DEP | C,HuO,
3 SE_BPM_TE dibuty! 84-74-2 DBP ? Ci6H22 O,
a SE-FM-_SKE | di 605-50-5 DIPP | CyHasO
5 SE_FH_Q2-FHE)ZHE | b thalate 117-82-8 DMEP CiaHis O
6 BE_HREXERXER -69-9 PIPP CysHas O
7 SE_BM R 18-0 DPP CuHall,
8 BE_PFRTETER -7 BBP CieHa20 04
9 NE_P_2-Z28)Cf bis(2-ethylhexyl) 117-81-7 DEHP CaaH1s Oq

15
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Annex B
(information)
Phthalate esters retention time,quantify ion,quantitave ion

Phthalate esters retention time.quantify ion.quantitave ion see Table B.1.

Table B.1—Phthalate esters retention time.quantify ion.quantitave ion

Retention time , _ Quantify
NO. Name . Quantitave ion ‘
min ion
1 dimethyl phthalate 7.78 163:77:194:135 163
2 diethyl phthalate 8.57 149;177:121;222 149
3 dibutyl phthalate 11.29 149:223,205;121 149
4 diisopentyl| phthalate 12.21 149;237;219;71 149
bis( 2-methoxyethyl)
5 12.39 59;149;104;207 59
phthalate
tyl-i tyl
6 e 12.72 149,237,219, 71 149
phthalate
7 dipentyl phthalate 13.22 149;237:219;104 149
8 benzyl butyl phthalate 16.86 149;91;206;104 149
bis(2-ethylhexyl)
9 17.59 149;167;279;113 149
phthalate
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Annex C

(information)
GC-MS chromatogram of the standard

GC-MS chromatogram of the standard see Figure C.1.

Abundance
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9—bis( 2-ethylhexyl) phthalate( DEHP) .

S l [lll

14. 00

15. 00

16. 00

SN/T 4902—2017

e e ity

17. 00

1 1 L) L r L] [ |

18. 00 19. 00 t/min

Figure C.1—GC-MS chromatogram(TIC) of the mixture standard solution

with select ion mode(SIM)
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Recovery ranges see Table D.1.

Annex

D

(information)

Recovery ranges

Table D.1—Recovery ranges

!Fortiﬁa:l
Eumpﬂund! level o
i — toner perfume toothpaste| lipstick enamel
| 2.0 [83.0~100|84.0~98.0/80.0~ ~ 85.1~99.3/82.3~92.0| 81.5~101
;::I::'; 40 |86.2~98.5(80.0~88.080.7~88.0/80.2~ ~98.7|83.1~10591.2~99.8| 90.6~104
: 8.0 |95.1~100|87.0~96.9/80.8~95.0 83.7~102(82.6~92.2/90.3~101| 92.2~101
_ . 2.0 |[88.0~99.5/82.0~95.0/82.0 ’5~92.4/83.8~98.5|82.1~93.2/82.4~93.7| 87.7~98.8
;E::E | 40 |82.5~95.0[84.0~104 83.1~103 [84.8~97.7| 84.8~94.2
. 8.0 [89.0~99.3/82.0~95.0 84.1~98.2|86.9~98.4| 81.3~101
| 20 [835~100]81.0~100 85.7~98.382.7~97.3| 88.2~102
;E:::e | 40 |80.7~94.2 82.0~104 | G2 87.1~111|87.9~99.4| 85.4~97.4
| 8.0 [82.8~94.3/84.0~97.0/83.3~96.0/84.4~98.0 ~103/87.6~98.3/94.4~104| 87.4~101
20 |84.0~101|84.5~10483 1.5~9 1.1/84.9~98.1/84.3~99.6| 90.6~104
diisopentyl ———+- —
thelats 4.0 |80.7~92.2/90.0~102 0~ 1(81.6~92.5/83.2~94.5| 89.3~103
8.0 |84.5~91.2/86.0~96.0 80.4 82.7~97.2|88.9~97.0| 90.6~98.7
bis(2-met-| 2.0 [83.4~955(81.0~92, :0[81.0 ~93.6 86.8~102|87.4~97.7| 85.6~97.7
hoxyethyl) | 4.0 |85.6~97.5/86.0~1 02| 81. ~95.4 86.4~95.8/87.1~97.4| 88.1~97.3
phthalate | 80 |84.9~95.0/88.0~10 082 4~93.1 85.6~99,5(87.0~96.9 89.6~98.1
npentyl | 2.0 |94.0~100(82.0~97. 3~ 81.4~101(84.3~94.2| 89.6~100
isopentyl | 4.0 |88.8~101|84.0~104 2.5~ 3/81.4~102|88.6~98.9| 88.9~102
phthalate | 80 (82.9~97.1/84.0~96.0|87. 0(81.3~ 95.0/85.8~99.7(82.3~98.9| 90.2~102
| 20 (84.3~97.5[84.0~98.0|85.0~ 101 [85:5~97.0/81.3~98.0| 87.1~ 102 |81.8~96.9(83.4~94.2| 86.8~98.4
:r:;tai 40 |89.5~102|83.3~103|83.2~106/83.0~97.5(82.7~96.4/81.8~99.0/83.3~97.0/87.7~97.9| 90.4~100
8.0 80.9~94.6|83.9~105|80.3~ 105 |80.6~96.2|83.0~99.2(83.2~96.0|83.5~99.8/81.9~93.0| 84.5~100
| 20 |82.56~92.5/80.0~10186.0~10289.5~99.0/83.3~98.0/82.8~95.9/83.8~98.6 87.5~98.1| 90.1~104
b';?;j:‘:" 4.0 |80.5~89.8/82.0~102|86.0~96.0/83.7~92.58.44~93.4| 84.8~ 105 |81.3~94.8(88.1~97.8| 85.8~95.1
8.0 |84.4~100|82.0~96.0/81.2~104|82.0~95.1|87.2~97.3(82.8~95.9/87.7~96.2|85.8 ~96.9| 89.5~98.2
bis(2-eth- | 2.0 |82,0~95.5/84.0~102|83.1~102|82.5~95.0/81.8~98.0(84.7~99.9(80.3~98.6/86.2~97.7| 88.0~98.3
ylhexyl) | 4.0 [81.7~91.1/84.0~100/84.0~97.0/85.5~94.7|83.4~93.6/81.6~89.8/81.6~92.9/88.5~98.2| 88.2~96.9
phthalate | 8.0 |80.9~94.6/85.0~101/80.5~99.7|84.0~96.0/81.1~92.4/88.7~98.9(82.5~92.9/87.1~98.7| 88.8~96.7




