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Determination of Various Benzoate Esters and p-Benzoate Esters Preservatives in Cosmetics by SPE-
GC-MS/MS

WANG Ren, WU Yuanyang, YAN Linqi, LI Zehua, ZHANG Liyuan, YAN Jun(Zhejiang Institute for Food and Drug
Control, Hangzhou 310052, China)

ABSTRACT: OBJECTIVE To establish a gas chromatography tandem mass spectrometry(GC-MS/MS) method for
simultaneous separation and determination of eight preservatives including ethyl benzoate, isopropyl benzoate, propyl benzoate,
phenyl benzoate, methyl 4-hydroxybenzoate, ethyl 4-hydroxybenzoate, butyl 4-hydroxybenzoate and propyl 4-hydroxybenzoate
in cosmetics with three different matrix types(water agent, lotion and cream) by solid phase extraction. METHODS Samples
were ultrasonically extracted by methanol, then purified by HLB solid phase extraction column. Samples were separated by
VF-1301MS capillary column, and analyzed by multi-reaction monitoring(SIM) detection mode. Matrix matching calibration
method was used for the quantification. RESULTS The results showed that the eight compounds had good linear relationship
in their respective concentration range, the correlation coefficient was > 0.995, the detection limit was 0.079-3.15 mg-kg™!, the
quantitative limit was 0.26—10 mg-kg™!, and the average recovery was 90.9%—104.2%, RSD was less than 10%, The method was
used to test the samples. CONCLUSION The method is simple, accurate and sensitive. It can be used for the quantitative
analysis of eight preservatives in commercial cosmetics.

KEYWORDS: GC-MS/MS; preservative; solid phase extraction; cosmetics
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1.1 B35 SRk
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025 um) . INNOWAX 71 % £ 4 45 #= (30 mx
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62 ug'mL™', RHIRFHNEE 72 pgmL™, RHRA
M 69 pg'mL™", R AJERS 58 pg'mL™, 4-585E
7 H R AR 40 pgmL™!, 4-F 32K H R £ BF
49 pg'mL™", 4-FFHIEHIR TEE 59 pg'mL™, 4-385L
AP RNES 50 ugmL™!, F-20 CHRA. 25
2.0 mL % Fbpfif &, T 20 mL BIREZ, BUR
IRAX A, T-20 CIRAFE.
132 FEARATAER T RESARERER 0.2 gOks
W3 0.0001g), #ETHELOE Y, IMAFEE
8mL, Wity 30s, flialtE SHEUA N 7R
A, B HREL 20 min, I EEE R SR 10 mL, $25),
LA 10 000 r'min~! B.0> 5 min, ¥ H 2.0 mL,
i HLB [ A A PO (5 A FF B 5.0 mL, 7K 5.0 mL
k), H10.0 mL ZK#kPE, 8.0 mL NERVENSL . Uk
RVEWI, 40 CTFRAAMRZEIE T, AHEERE
10.0 mL, £ 0.22 pm JEMBETIE, BOREAE SRR
W, TS - T R I A A .
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KW . 20mL-min~! 5 R (E AR ) .
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PR 1L,
1.3.4  JFUgscf  #EREEREL: 250 °C, fFHLkiR
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e 70 eV WHASERESE]: 5.0 ming FH 7
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Fig. 1 Effect of different extractants on the recovery of 8
preservatives in cosmetics

2.2.2  VEBRBARFUR R A HLE T N R T
VRIS, HEVEMEARTINT 8 Fftoiy I 57 [mlUSe 5 1) 5
M, HEEIPEMAT S 38 2, 4, 8, 10, 15mL.
SEREW, MYEMATN 8 mL, £ iR
¥1>90%, BfiJ5 ARSLINRPEML i, MISCRAS AR,
T DAASZ S0 1 2 VAR R R 8 mL, S5 SRULIE 2,
2.3 kAL

2301 OISR ATIEELE 3 RS2
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Fig. 2 Effect of elution volume on elution rate
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Fig. 3 TIC chromatogram of mixed standard solutions of

eight preservatives

1-Ethyl benzoate; 2—isopropyl benzoate; 3—propyl benzoate; 4-methyl
4-hydroxybenzoate; S5-ethyl 4-hydroxybenzoate; 6—phenyl benzoate;
7—propyl 4-hydroxybenzoate; 8—butyl 4-hydroxybenzoate.
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Tab.1 Retention time, quantitative ions and qualitative ions
of eight preservatives

Eﬁl‘ﬂj&/ E BT o BET ERET EEET
min min  (m/z) (m/z) (m/z)
7.5~11.2 KHERTE 11.09 150 105 77 122 150
11.2~12.0 KR FNER 11.59 164 105 77 123 164
12.0~14.0 ZKH R PIBg 1279 164 105 164 59 77

14.0~18.0 4-FHAEFRTEE 17.59
R A B g 19.14 198 105 77 51198
4-FREETBRINEE 19.68 214 121 93138 /

180230 4-BIEHEPRE LM 1845 166 121 138 166 /

121 123/

4-FZIIEHTRTHE 20.87 194 93

152 121 152 93 /

2.4 FRAEIRZE . MBI KR . w5

TE 3 s FLER SRR OK SR AL 0T . FLIE
L JTORIVE 75 2) I A BE A A £ ROE B, T
AN [ e 1) 2 JB %o Rt s o 1T VA TR o AR B
BEALBR (x), WEHTRUNINAER (v), 2 HilAnifEdh 2,
SKAFIEA TR o J3 ok, LIMEWELL S/N=3 BB N
W AR N AR 7 T B B AR B, M EL S/N=10
B Ik BEAE g i R R, 253 2. L
KA ETTUX EEX 8 MLA W HRE it
T AT o

100

SREE
3
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3 N
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Fig. 4 TIC chromatogram of blank and water-based matrix
samples

A-blank; B—water-based matrix samples.

2.5 IR

KB FRBOK FES I | FLIRR I A FE 2k
25 HFLRE A 0.2 g A BIRIMIRIR B2 . TRk B
R BE 1Y) 8 R B IR A FR AT, T4 3
WOEATSEEY, 2 “1.3.27 Wi R &R & atR A
W, AR HR% 8 B R FITEA R At i BE o v
() S 25 18] i 2R FE 90.9%~104.2% , RSD 4+ T
0.47%~8.2% , ULHHZAS 7 i:%F 8 Fob 517 )63 704 5 -1y [l
WeR, G5RFE 3. G5ARE, ZOnEEARFGm
IR 5 b B NSRRI 2 B, T A TR
2.6 NEVERE . EE AR E L

B A% IS P VR A S AE 6 K, g IE
AL, S5 AR 8 AR A AT AL RSD
0.55%~4.8%, RUULAHERE RA4F. #%& “2.57 TR
Tkl 6 vk B IRICRAE S, HERES T, id
SRR, Z5H R 8 FhBJE I A i AL RSD
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®2 AERAMEEFIMGREANLKMENLTATE, R EHRAEER

Tab. 2 Linear equation, limits of detection and limits

of quantification of the eight preservatives in water based

cosmetics
{4 e L e L e

RHR TR 0.031~6.2 Y=1 540 660.95 X-78 960.98 0.998 0.079 0.26
PR 5 g 0.036~7.2 Y=1 180 599.20 X-37 865.20 1.000 0.26 0.87

4 PR T i 0.035~6.9 Y=959 575.93 X84 058.05 0.997 0.11 0.36
PP R 2 B g 0.029~5.8 Y=1793 169.86 X-54 879.94 1.000 0.54 1.81
A-FR R H R TP R 0.010~2.0 Y=1961 498.80 X+22 454.58 0.999 0.40 1.35
4- BRI TR LR 0.012~2.5 Y=2 104 469.53 X+29 767.93 1.000 0.18 0.61

A- BRI TR T BR 0.029~5.9 Y=1012 377.46 X-53 382.92 0.998 3.15 10

4 BRI RN IR 0.025~5.0 Y=989 343.91 X1 701.56 0.999 2.14 7.1
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=38 EAE T R B R (n=3)
Tab. 3 Recoveries of the eight preservatives in different
matrices(n=3)

(g WhREY ORISR ARCRRICR FE R EeR

mgkg!  (RSD)/% (RSD)/% (RSD)/%
SR 2 TG 62  100.6(1.4) 98.4(2.2) 98.6(1.2)
31 99.5(3.9) 97.5(2.1) 97.0(1.1)
248 98.2(2.7) 99.9(3.9) 98.9(5.3)
KH SRR 7.2 99.6(2.1) 96.3(1.2) 97.5(3.3)
36 95.4(1.8) 93.8(1.2) 92.9(2.5)
288 99.0(2.7) 90.9(1.6) 95.4(3.0)
4 R T i 6.9 96.9(3.0) 98.3(5.4) 98.8(3.0)
35 102.5(3.0) 102.8(3.2) 100.6(3.9)
278 98.6(3.6) 99.6(1.5) 98.5(5.1)
WA LE: 5.8 101.5(5.3) 95.1(5.5) 94.3(3.4)
29 95.2(4.5) 95.8(8.2) 94.4(5.5)
232 98.8(0.47) 98.8(1.3) 101.9(3.0)
A YR EIEH R 4.0 98.8(3.3) 96.2(4.7) 97.1(2.7)
TR 20 96.6(2.1) 95.0(3.4) 95.4(2.1)
99 92.8(3.7) 97.6(0.9) 98.1(2.5)
AP IR TR 4.9 93.7(1.4) 93.0(1.3) 91.9(1.3)
s 24 97.7(4.7) 96.1(3.0) 93.0(4.4)
122 95.4(1.9) 91.5(0.8) 94.0(2.0)
4R EEHEH R 5.9 99.2(3.0) 97.0(4.5) 96.0(4.7)
T 29 97.7(3.0) 100.9(2.1) 100.2(2.7)
235 94.6(4.6) 98.1(4.7) 96.2(2.6)
A YRR R 50  100.9(1.6) 99.6(2.5) 97.9(2.6)
] 25 97.6(3.8) 96.4(6.5) 97.0(6.5)
200 104.2(2.9) 94.1(2.7) 96.2(2.9)

Fza LEMKEET MG EANNEE
Tab.4  Contents of 8 preservatives in children’s cosmetics
g:(100 g)"!
JRHT DRI R RN 453t 4-020E 4000 4-020%
Elinc MR W5t PRIV TR ZRHIR R HIR ZR R JR R
E W

FREESRT 0, 4, 8, 12h #% “1.3.3” “1.3.4” Wi F
I0ES TAESRA A TINGE , e SR AL, 255 R 8
Fh B JEE 70 A I TET AR RSD 4 2.6%~4.8%, B ik
RS E PR AT
2.7 HEaIE

W 10 T E L Aok SRR S 4 R R A By
ORI e A TR, Aot R R R TS
KR FNEE . AR RN . KRR . 4-
BRI IRHES . 4K IROER . 4- 720K
fiR TR R 4~ 35 2 FH R TN R 1 % o 2 A A R

B, W4,
3 #ig

AHIF ST N7 T 1A A8 B €3/ 8RR T
2:(GC-MS/MS)ll & ot it P AR R O BRSE 8 A
B S R 7 vk, SE Al T i A 1k | SR 7
VR ARFRAE S, [ S Sk 6 80 A7 1 P-4 o
SIUG LR AR, ST By 0y T LA A At
B JE 700 S I R K, RIS AT DAHERR AR B P )
L, TN ER, X TRl S B A
HEE L,

P E B FH 22 2023 4R 1 A5 40 5 1 0]

i ME MR OJEME ATRR MR TNMR TR

BKKCBA / / / / / / / /
BKKGBC / / / / / / / /
3X1L25F1 / / / / 0.095 / / /
BHAECCAGB / / / / 0.055 / / /
20210329 / / / /0.19 / 0.10 /
B21D020584T  / / / /018 / 0.093 /
2007201 / / / / / / / /
BK30Z0N025 / / / /019 / 0.099 /
B200804F / / / / / / / /
SKO01E01B01 / / / / 0.19 / 0.016 /
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