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B OE: BW XM %1% (gas chromatography-mass spectrometer, GC-MS)KM 8 F 17 Fp 384657 A4
RS L TR . FasE AR RS R B . EER SR 4 TN T TS,
CPEERI, B0 JE B IR T 00T, ARk D SCAs SR 03 ) R R i A B2 8, 3l o X B A A 0 LA
HALBRAREIRR , SR iR Z S EA 10%((VY) . ERTRIINGEA 0.3 g/mL B, 17 R 450 #9 [k gh
AR, B ETE 0~2.0 g/L KR & S 7E 0~4.0 g/L YRl PN, Hovk BE A AR PRl g 45 SR 0 &8 5w, 78
0.10~1.00 pg/mL (V& BESE IR, 17 FIB A0 AR me B A 35 AT RAFRILRMEC R, MIEREEIKRT 0.99;
Pk H BRSE A 0.02~0.06 mg/kg(n=10), & fERRIE IS4 0.05~0.19 mg/kg(n=10); 27E25 [R5 T AR =0
0.10.0.50.1.00 mg/kg i}, 17 Fh3A 4L 7] A 35 [0 8 80.0%~120.0%, FIXARMEM 224 2.47%~6.97%(N=6); F
FAA T XS A 14 R 0 B R A I R, T 00 45 R 5 4 S LI A A G AR 2 35/ 10%, 19 2 52 B
MRS B EOR . 0 KRS ik, HABER S, BICR S, K%, Ras Rk 05,
A AR H W X i S A LRSI ) T 5K o

KB I AR AR, SRR SR BRI

Optimization of pretreatment method for determination of plasticizer
residues in Chinese liquor by gas chromatography-mass spectrometry

YU Jian-Hua', LIANG Chi-Qiong

(Foshan Food and Drug Inspection and Testing Center, Foshan 528000, China)

ABSTRACT: Objective To optimize the pretreatment method of the gas chromatography-mass spectrometry
(GC-MS) for detecting 17 phthalates in Chinese liquor. Methods Four parameters, the ethanol content, total acid,
total ester and dosage of salt addition were investigated. The liquid supernatant was analyzed after extracting by
n-hexane and centrifugation. According to the recovery rate results, the optimal parameters were obtained and
verified by testing the quality control sample. Results The results showed that under the condition of 10%(V/V)
ethanol content and 0.3 g/mL salt addition in liquor sample, the best recovery results of 17 phthalates could be
acquired. The change of concentration in total acid in the concentration range of 0~2.0 g/L and total ester in the range
of 0~4.0 g/L had no significant effect for the test results. The linear relations of 17 phthalates were good with all
linear correlation and coefficients greater than 0.99 in the range of 0.10~1.00 pg/mL. The detection limit was

0.02~0.06 mg/kg (n=10) and the quantification limit was 0.05~0.19 mg/kg(n=10). When the addition standard
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concentration was 0.10, 0.50 and 1.00 mg/kg, the average recovery of 17 phthalates was 80.0%~120.0%, and the

relative standard deviation(RSD) was between 2.47%~6.97%(n=6). The liquor quality control samples containing 14

phthalates were tested by this method and the relative deviation between all the measured results and the specified

value was less than 10%, showing the satisfied precision. Conclusion After optimization of pretreatment, the

method has advantages with simply pretreatment, high recovery rate, good precision and accurate test results, which

is able to satisfy the phthalates detection in Chinese liquor in daily supervision.

KEY WORDS: Chinese liquor; phthalates; gas chromatography-mass spectrometry; ethanol content; total acid; total

ester; dosage of salt addition
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AL, — BRI IR, JE—FhTE Tl Rz A
FH 43 F MR, B s SR A, L
HSE P S ZREE, E TN T AR BRIE LIk 100 43 Fh,
Hidr DLRR 2R — H R IR 251k & 1) (phthalates, PAEs) A9 FHfx
Rz, W WA H R RS R A SRR
2 —(2-Z 3%) C EE (di-(2-ethylhexylphthalate, DEHP) ., 42
Z W8 — T HE(dibutyl phthalate, DBP), 48 _H iR _ %1
fi& (diisobutyl phthalate, DIBP) . 4% — H iz — & T Mg
(diisononyl phthalate, DINP)Z:, PAEs HA TN, FIH
SRR Ok, d A A K R AR TG e
5T R, PAEs 1728 MM EEH, KREBA T THALA
S, BLEBEHRGERE SR A RE R AN R
S2M; BLAh, 47 PAEs FEARN KIIFRR, WRES 5 R E
LV S5 5 g 7 B g o) )

PP AR Sy — B0 R R A A 28 0B, PR LAk Y A 4l
1E, ACERETIas, 6 HA DIBRZS R F U 5 4 B wk i 4]
Z S . KRNERS 2 (T RSy, BRILZ AN, iR
WS @RI, Zo0BE . B, R . BRI, MAKEZE
TP LT, X 1 114 JXURS o e 2 2 P D 1
PG rh 8 AR 7 Y S B0 A ™ o i rp DR 4 R
5 s A A SRR 7)) T PAEs ATV T RES
LT, PAEs 23 % [P (1 SDRME Bl 47 it 1B 9 S R
S M RHEE RS B o, SRS S R A A e, SinE
T R B YR AR R B B R R P e AR A AR
P RHBFFH GB 5009.271-2016 { £ 2é 4 F R bRAEL b8 h
SRIE H RER A ) IR TINGE o 1% A — R ]
LR BRI, TR IS5 S i T 5, H s K A Bl 2 P bR
WA AN K IR 2 Wl BT 22, ks BSOS, HAS T
WA SEARAF; 25 g ARk, RS 2K B R AT
BLREARECE ML, (H 3% A By 9 2R R -V A U ) 7
A FUAREL G U, BAR PRI IR 74 B I A A 25 5 (R
BLRR BE 1AE AL, MUKF R BEAG —, K45
Z AP OEEN T, BERNE S RARE . Nif—
AL T Ab FR 2% 1, 0 RS I 25 S Tl S, AR SCOR BV

4, 3% - Ji 1% B% FH (gas chromatography-mass spectrometer,
GC-MS)' ik, LA EEA (L RE . B . KR
L3R e i, TR IR, Xof % de (L A4 728 A 52 I 161 738
—R5E, DU DI A S de bR, DA 0 28 Hh e pIE A4 Ak B
SR, HEATORAL, DTITER N — R B AT, RS | AT
VRS I SRR N 5 v, Ik g vh S AR A I 7 vk 1
FREE IR A B AR A

2 MRERE

2.1 U5
211 M E

7890A-5975C “AH A3 - B 15 Bk F AN (38 E e AR 2
Al); XW-80A i JiE 1R & A (b RS B I A7 BR 2 W),
EPED-Z1-10T SZI0=E RaliKas (5% 2 isFH Rk JRE
MR E]); TDL-5-A B0 HL( RG220 ]
2.1.2 &K A

IEC k(g al) . CRE(EIELE) . m(Bi%d) . 4
ZFR(Eikay, St giat). 16 FhER2E —H R
JTiRFR(1000 mg/L): <F7% —H iz — H ik (dimethyl phthalate,
DMP, 99.0%). 4F# —H iz — Z Fii(diethyl phthalate, DEP,
99.0%). 2P H i — 5 T HE(DIBP, 98.5%). 4P —H g
—IE THR(DBP, 99.0%). 4B7K —H iR —(2-H A ¥t) L BR
(dimethylglycol phthalate, DMEP, 98.0%) . 487& —H iR —(4-
F 3L 2- 1% 3 ) Big (Bis(4-methyl-2-pentyl) phthalate, BMPP,
99.0%) . 4B % = I R = (2- £ % %) Z T (diethoxyethyl
phthalate, DEEP, 99.0%) . 42K — H fig — J% Fi§ (diamyl
phthalate, DPP, 97.0%) . 4B — H iz —  fig (dihexyl
phthalate, DHXP, 98.0%). 4B7K —H 2 T 3~ 26 (benzyl
butyl phthalate, BBP, 98.0%) . 47 — i —(2- T % 55) 4 1
(di(butoxyethyl)phthalate, DBEP, 99.5%). 4F# —H
T\ fiE (dicyclohexyl phthalate, DCHP, 99.9%). 487 —Ffiz —
(2-Z.35)C g (DEHP, 98.0%) . 4B — H 2 — K[ (didecyl
phthalate di-n-decyl phthalate, DPhP, 99.9%) . 48— HI iz —
1E 3£ W (di-n-octyl phthalate, DNOP, 99.0%) . 48#E — HI iRk —
T-W(dinonyl phthalate, DNP, 97.0%)( |1 43 S IR 5 ik
A B, 452K — H iR )& N R (diallyl phthalate, DAP,
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99.1%)(f [ Dr.Ehrenstorfer GmbH 2\ #]); A B te bh
(FEM 45 QC-DL-706, #iA%: 50 mL, VEHEEE: 37.5%)(+
V| A 6 6 2 ) 2 0F 9 g IR P A vty ), AR SEIR K359k
— K,

22 XWHE

221 AR EE

(1) HERRFRICARZR — B —J&TAER 0.025 g, FIIEC 4%
Bk, BHEE 25 mL AR, HECkEREZIEL,
e ) T M A 1000 mg/L AR MERE A, T 4 °CokA
RAFFRE

2) % 17 FEROR H REREY AR A A O B C
YRR B R B BRI 7 0.10, 0.20, 0.40, 0.60. 0.80.
1.00 pg/mL MFRIERINEIR, T 4 “CUKFHIRAE
222 HSLATAE

(1) ZEEERAPAL: FAZK 5 AT 2 Bk BE (R R
e, TRDHA 0%, 5%. 10%. 20%. 30%. S50%FAYSCEH
HER AL 10 mL, o] &8 TR 20 RIS N 17 FhARZE — I BR RS
FRUEMITT, A 2 mL IF OB TR I, (AR i Lk Ji
Y34 0.5 pg/mL, ¢ 2 min, 5000 r/min .0 5 min, B
WHE GC-MS 2307, EEIME 6 Ik, 5 F A 2 A6l i
TR IS b

Q)ER IR AL 10 mL KR, 4 5I7EH
#A0 0. 0.05, 0.10, 0.20. 0.30, 0.40 g/mL ZALENIER, 17
BT RIEI 17 AR R ER AR BT, A
2 mL EC KT A PRY LR BN 0.5 ng/mL,
WE 2 min, 5000 r/min £5.0> 5 min, B _FEBAL GC-MS 23>
Mro EEWE 6 W, ML RIS kil B b e iy 3
Wi,

Q)RR Z BRI S e ife: FK 4 BIc i 2,8 i
FEH 0. 02, 0.5, 1.0, 1.5, 2.0 g/L BYSCH W . HERATHEK
10 mL, [5]845 A4 BTSN 17 FhAR 58 — A RS 25 bR v 4 5,
A 2 mL IEC AT RRE, S AR 0 L H B
0.5 pg/mL, JAJi 2 min, 5000 r/min B.C> 5 min, B F 3R AL
GC-MS 5 H1. EEMAE 6 I, ML R 22 iR A
S5

@ REELL R BETH &R T 10%0) 2 BEE
Wy BB 2 B2 LR EE M 0, 0.5, 1.0, 2.0, 3.0, 4.0 g/L
ARGV o HERR I 10 mL, [ &8 HR Sl as 17 Fhep
T HEREE AR EYI R, A 2 mL IE b EAT IR, (E 454
YI EEY A 0.5 pg/mL, JWHE 2 min, 5000 r/min &0
5 min, B F3EE AL GC-MS 3. EEMIE 6 ¥k, HRYE ML
SRR R G 245 S %) S i 1 1L
223 MBIAEEM

(Htasg 4

A HP-5MS B41E AR €154 (30 m*0.25 mmx
0.25 pm); FEFETTREE: 260 °C; THEFRTF: ®ILGTEE 60 °C,

{*%F 1 min; P4 20 °C/min FHR % 220 °C, {R%F | min; FFLA
5 °C/min FHRZ 250 °C, {&4F 1 min; FFLA 20 °C/min FHR
%290 °C, 75 7.5 min; A AR, 4iE =99.999%; Ji
B 1 mL/min; #FE 7 A WEERE; SEFERE: 1 uL.

Q)4

HH, - Hi, & (electron ionization, EI){i: 70 eV; i JE:
230 °C; ik 5k REE: 280 °C; Wil et e
F 1 4% 15 X (selected ion monitoring, SIM); ¥ il 4L iR

5 min,

3 HREHR

3.1 ZEEENMRK

PR 2= SRR, Wi 5 BN 98% A
Ao WRE i O EEAEESS S %t PAEs AN B T4t
LFSEM G KM, ZLHE MM e 28 5 e e Rk
FI0 TR ) Z B LASE IR, EABRTRE S, DRI, AT Z e
TEAERMELL RS o [RIRS, 25 RIS 1 2L B A7 W] A A
Y- ARG R P LA IR R . R AR SO B AR B A
PR, BERANFCERETERERN, ECkiX PAEs $2HK
CRAARA, DA SE AT AR R B A 2 B i, 45 L
Bl 1o L AL, ZRE SRR bXT 17 s el Se bRt
W AR . BEE 2B B3N, DMP, DEP, DAP,
DMEP, DEEP, DPhP f[Rlit 222 BE H B i b st 3, i
55 HAE R I R T A N T 5 B BRI AR 5%
il BMPP., DPP, DHXP. DEHP. DNOP. DNP M{A 44,
) 235 SR I 5 2 TR Sk 190 8 O T 222 0 S S WA 3 ) R
ST IR B A AR R AR DG AR, AR S SRR T AR
BEIE O e, AINES A TIRFREL R, T S8 b
BRI, 257 17 PR bR RS ok g, X4
IRFER A Z S R 10%0F, HXT A 25 SR A 52 ma g R /N,
I AR H R H AR ZE R A R R, A ok
T 10%K1) 2 BEAE Ry S8 AL S SRICERT (4 S Ve s
32 HFAmMENHE

ER AT — MR 8V T R I A JEHLER 2 5 5 Rl g I v
fif BEREARTTAT L R . RSB RREGT R , nT 2
B3R AT (R T PR S A A, T B AIGSE AL R 7R H R 7
fERE, PREAPUCRE ., A SCERRR P&k, L%
SN RS I % YA R BUSCR R S, S5 R ILA 2.
M 2 e g5 AT, 17 FERAER A B R, FliE A
A AR R BE, B B s s, Mk
IMAHEEF] 0.3 g/mL B, #ER D RYEh A RN, &5
A3 B [ e 2R B AR A, dhsasi i fL i, BRI
LA BT, JCHE R, HEICRIF TR e Mt
AR WO SCRERE 0.3 g/mL AL ANAE S AL $R
B AR NI
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33 BERSENHE FEWYIR, FEAIELROEE. FLROE ., CROES.

R R i R R L —, XIS, LR
KW FEHAIRRA R, RIFE THE L LR
e, WiR. THR. M. CRMSRIENRSE., AxXia
TR ARG, FHEANR IR N %T PAEs 22 B 5200, Al
2 R FH SPSS(statistical product and service solutions)4i i1
WAFAT I 22500, SRR 1. 16 6 DA LR K
F(0, 0.2, 0.5, 1.0, 1.5, 2.0 g/L)F, X 17 FhspfkHEE
M5E 6 KM A H B df =5, df,=30 Al & 7KF-0=0.05, #
IR A FAE Foosis30=2-53, T 17 LRI E 455 F
{HE/NT 2.53, B P>0.05, £ 6 AR M LB
TXF 17 bR R 45 R T B 2= R

BEEEENHE
SRR I T Z R R A SRR, BRI EER R

34

NIRRT LRy . ASCLLZBR BRI S X 4, F%%¢
AN ALY PAEs WE A2, A5 SR H SPSS Giit
AT 225007, S5 RIE 2. 75 6 MAF IR R
IR0, 0.5, 1.0, 2.0, 3.0, 4.0 g/LYT, % 17 Fha4k 5]
BEREIE 6 AR [ R df =5, df,=30 F1i2 /K- =0.05,
HAFIG I FAE Fooss30=2.53, 1M 17 oAbl e 45 % F
fEY/NF 253, B P>0.05, £ 6 M RFEVEER MR 1
ACETF X 17 A bR R 45 50 i 5 25 7 .
3.5 tEIEER TIEfRERZ

17 FhSR2E — F BRERZS Y I AR 1 DL 3 Xohve 4y
24 0.10, 020, 040, 0.60, 0.80, 1.00 pg/mL JRFRIATRMK
WIE, PAEIFR(Y) AR, WREEQO AL AR, 2ilndi
HERILA LRI R . S5 KM, FK44507E 0.10~1.00 pug/mL ¥
FESE RN B RAFI TR R, HARS R ILE 3.

[ 0.0%
100.0% [ [45.0%
= 10.0%
80.0% | 4 20.0%
[ 30.0%
S 60.0% - i 03 50.0%
§
= 40.0% [
20.0% h
0.0% 1H1 -
o8
Q
LRI S
B 1 17 R EAETITEAS [F] £ B o S 3o v o A R 25 2R (n=6)
Fig.l1 Test results of 17 PAEs under different ethanol content levels (n=6)
100.0% - S 0gmlL
[A0.05 g/mL
o, L i | E0.10 g/mL
80.0% il i B2 0.20 g/mL
< i 5 i [ 0.30 g/mL
5 60.0%F i (i I [ 0.40 g/mL
= i (1 i
B 40.0% H il fh l
20.0%*E'- il :
0% S s SRS A S EPR)
F & & S L F SO
S F 9 FTFFTF FFITSE 9

RPN

& 2

17 i ABAR R AEAS [F) 5 o 42 S B0 A I 45 2R (n=6)

Fig.2 Test results of 17 PAEs under different salt addition levels (n=6)
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Table 1 Statistical analysis results of 17 PAEs in different acetic acid test solution
=2 PAEs 414 A B df, A df, F f& Fo.0565.30) SR E
1 DMP 5 30 1.999 2.53 T E =S
2 DEP 5 30 1.857 2.53 T EES
3 DAP 5 30 2.017 2.53 T EES
4 DIBP 5 30 1.975 2.53 TEES
5 DBP 5 30 1.587 2.53 ol # %5
6 DMEP 5 30 1.697 2.53 pRTE
7 BMPP 5 30 1.987 2.53 T EES
8 DEEP 5 30 1.798 2.53 ThEES
9 DPP 5 30 2.118 2.53 ThEES
10 DHXP 5 30 2.087 2.53 TEES
11 BBP 5 30 1.983 2.53 TR EES
12 DBEP 5 30 2.207 2.53 pRTE
13 DCHP 5 30 1.893 2.53 T EES
14 DEHP 5 30 2.007 2.53 TEES
15 DPhP 5 30 1.937 2.53 ThREES
16 DNOP 5 30 1.798 2.53 T EES
17 DNP 5 30 '2.307 2.53 TR EES
R2 1THBAAAEFEZCERZESERLBTHGEITIHER
Table 2  Statistical analysis results of 17 PAEs in different ethyl acetate test solution
s PAEs 4143 H i df, H i df, F1{H Fo.05(5.30) RAE
1 DMP 5 30 1.897 2.53 pRTE S
2 DEP 5 30 2.137 2.53 PRTE S
3 DAP 5 30 2217 2.53 T i 2 25 5%
4 DIBP 5 30 1.937 2.53 FRTE 2
5 DBP 5 30 2.097 2.53 T EES
6 DMEP 5 30 1.938 2.53 ThEES
7 BMPP 5 30 2.118 2.53 o 2 2
8 DEEP 5 30 1.937 2.53 PRI
9 DPP 5 30 1.792 2.53 To i 2 25 5%
10 DHXP 5 30 1.687 2.53 FRTE -2
11 BBP 5 30 2237 2.53 FRTE -2
12 DBEP 5 30 1.908 2.53 FRTE -2
13 DCHP 5 30 1.873 2.53 FRTE -2
14 DEHP 5 30 1.907 2.53 FRTE 2
15 DPhP 5 30 2.011 2.53 T EES
16 DNOP 5 30 1.738 2.53 FRTE 2
17 DNP 5 30 1.809 2.53 FRTE -2
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Fig.3 Total ion chromatorgraphy of 17 PAEs(1.00 pg/mL)
=3 1T TR _FREELEDRENEEXRRBXRY 2 S RIGMRHE A CLop=39r(r AR HEITZLARLR), 11
Table 3 Linear relationship and linear correlation coefficient of TN . PR _ > S P L
17 PAEs FIIE IR, B A Clog=108T I HINAERIR,
S5 PABs 4L YT s SRR 4, 1R 4 AT, YRGSl 50%, PR &
=2 = ZR] R R
o2 g W, 17 AR Z HER RS W B 4 A L FR Y L
1 DMP Y=3919000X~161000 0.999061 0.02~0.06 me/kg, & LWL Y 0.05~0.19 mg/kg, T
2 DEP Y=3921000X-92450 0.998970 BT I R
3 DAP Y=1245000X-73650 0.998902
N pIBP Y7S374000X-193200 0999476 417 MK FEAREKMRE R IR R BIR(0=10)
5 DBP Y=5611000X+146500 0.999027 Table 4 Detection limit and quantification limit of 17 PAEs
(n=10)
6 DMEP Y=526000X+2947 0.999681
PAEs ,_ . ROfEZE MR R
7 BMPP Y=2807000X-130800  0.999083 F5 gy WEES /(r;g ke mgke)
8 DEEP Y=534900X-20060 0.998653 1 DMP 19869 3919000 0.02 0.05
9 DPP Y=5280000X-245000 0.999074 5 DEP 37553 3921000 0.03 0.10
10 DHXP Y=3822000X-138600  0.997433 3 DAP 6838 1245000 002 0.05
11 BBP Y=225000X-120700 0.998938 4 DIBP 45923 5374000 0.03 0.09
12 DBEP Y=565400X-38470 0.998034 5 DBP 68299 5611000 0.04 0.12
13 DCHP Y=2743000X-50120 0.999074 6 DMEP 10103 526000 0.06 0.19
14 DEHP Y=2140000X+24420 0.999242 7 BMPP 19228 2807000 0.02 0.07
15 DPhP Y=1879000X—39490 0.998660 8  DEEP 4186 334900 0.02 0.08
16 DNOP Y=2998000X-226100 0.998631 ? bpP 30414 5280000 0.02 0.06
10 DHXP 32497 3822000 0.03 0.09
17 DNP Y=2048000X-43480 0.999835
11 BBP 3810 225000 0.05 0.17
R £E’]1:AH:II ]ZE . ]ZE 12 DBEP 4556 565400 0.02 0.08
3.6 JERYAS =
K * RE 13 DCHP 33980 2743000 0.04 0.12
LIRS A 50%28 [T REVEIINARE, PRI 2 g ik, 14 DEHP 24149 2140000  0.03 0.11
17 FhAR7E — H R R 2SR 1 "2 IKEL
17 AR RS, AL KEEE L i om0 oos ote
10 mL, LA 3 g 464, 2 mL 1EC e T4RE, (i A&0k
. N . N . . 16 DNOP 25741 2998000 0.03 0.09
FEY424 0.05 pg/mL, #AHE 2 min, 5000 r/min &0 5 min, 17
17 DNP 24205 2048000 0.04 0.12

I 10 K, ARG IR 73RS R AR, 5
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3.7 FHAERWREEZEIRR

PASREEE N 50%28 FHBREVEIARE, PRI 2 g idfF, 7R
17 R I RRERISARIERI I, RS, IIVKEZE 10 mL,
A 3 g & ALAN, 2 mL IEC %, #HE 2 min, 5000 r/min 2.0
5 min, fEHAIARHEE 43514 0.10, 0.50, 1.00 mg/ke, A
HKFESRME 6 P (N=6), T AR [T 038 A X 4 Ol
# (relative standard deviation, RSD)Rl 45 S IL2 5. 3R 5
AL 17 PR AL -3 i 3 80.0%~120.0%, AHXTHR
HERZE N 2.47%~6.97%, FWIMA I L HEIIEEST, 7
PAERR T A

3.8 HBREHmERHHE

il — 20 A T B B R DL SO, AR SO LR
IR AR 2 BEM IR TP O A 14 FhERR ZHI R
RS BT L BT AR A . BRI 2.7 g BEAL, IDKER 2
10 mLOAFE P ZBES RZR 10%), A 3 g SEfbih,
2 mL 1E & ke, i€ 2 min, 5000 r/min B5.0> 5 min, B _E K
R, EEME 6 W(n=6), THEMELRS i E
[8] B AH X} i 22 (relative deviation, RD), 5 ILE 6, HFK 6
RN, PR e 45 5 4 8 A 0] i A X 22 29/ T 10%,
FEAA T 1 ARG 8 v, Tl R SR BRI TR K

RS 17 FpeBE — FEREE 2 R A IR UK 2R K AR I AR A IR 2 (n=6)

Table 5 Average recovery and relative standard deviation of 17 PAEs(n=6)

o 0.10 mg/kg 0.50 mg/kg 1.00 mg/kg
A PAEs 414>
S I /% RSD/% SRl /% RSD/% PRI % RSD/%
1 DMP 100.0 2.68 100.0 3.15 113.0 4.05
2 DEP 105.0 3.89 111.3 3.71 115.7 4.08
3 DAP 98.0 3.57 94.7 4.25 113.0 5.16
4 DIBP 97.0 4.12 104.0 4.59 111.7 5.21
5 DBP 100.0 3.87 106.7 4.15 110.3 4.98
6 DMEP 90.0 5.12 90.7 5.39 82.7 6.08
7 BMPP 120.0 3.90 107.3 2.97 117.3 3.87
8 DEEP 80.0 4.87 89.3 5.83 106.0 6.14
9 DPP 110.0 2.47 100.0 3.09 112.0 3.87
10 DHXP 110.0 3.05 96.7 3.48 113.0 4.21
11 BBP 100.0 4.25 80.7 3.97 103.3 4.61
12 DBEP 90.0 5.07 81.3 6.28 102.0 6.97
13 DCHP 105.0 3.80 94.0 3.58 110.3 4.08
14 DEHP 110.0 2.67 933 3.04 1123 3.51
15 DPhP 85.0 4.25 80.7 5.03 90.0 5.97
16 DNOP 80.0 3.67 88.0 3.08 96.0 3.45
17 DNP 95.0 2.97 105.3 3.28 106.7 3.84
F6 HBIET 14 MR - REEE XM R BUTHNE LS R RITMN (n=6)
Table 6 Test results of liquor quality control sample with 14 different phthalates and evaluation(n=6)
75 PAEs 214} T8 (H/(mg/kg) W52 45 2R /(mg/kg) AR ZE /%

1 DMP 0.1300 0.1431+0.0052 4.80

2 DEP 0.2755 0.3042+0.0100 4.95

3 DIBP 0.6750 0.7060+0.0214 2.24

4 DBP 2.949 3.1278+0.0716 2.94

5 BMPP 0.2240 0.2399+0.0439 3.43

6 DEEP 0.2855 0.3388+0.0157 8.54

7 DPP 0.2555 0.2774+0.0072 4.11

8 DHXP 0.2630 0.3044+0.0032 7.30

9 BBP 0.2730 0.2780+0.0084 0.91

10 DBEP 0.4340 0.4968+0.0087 6.75

11 DCHP 0.2835 0.3235+0.0030 6.59

12 DEHP 0.477 0.4211+0.0038 6.22

13 DPhP 0.2780 0.3267+0.0095 8.15

14 DNOP 0.1170 0.0983+0.0097 8.69
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