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Jot ARSI 4 SR N 2 SO BRI (B A
UM (3 BRI BT A D R 3 Rl 2R e
Yy AN 7 1 By ROy A e L 19 A 2R AL
Wy, AEL T[] s G 00 ) i 286 0y e e | LA A B
PR BT A O R AR T AR RO AR
125 VO] A 7 ] 68 JC €00 33 205 AR €0 33 — o I I
TR K™ i PR B S T, R SR W) e
A P d vy, fER e A AG I 4 D ] — PSR, A
RET 2 B RK ™ i B AL S W) 2 R, Bh K
e SETF 1 — Fof [ BE ARG 0 K 7 R 19 o i 26
Wy 5t B O (0 3 — HS TR 30, T[] B 00 g 1 26
W S e A 30 S R R AR 205 T AR AR
WO, AR I 3% 7, i HL 2 6 #8 K 19 A LR
ANBET A H K™ R PRSI

Btk 24 R AR K T P 18 R 2R A
B W IR R ) 7 YR kK, ARSI e — k5
il PR SRR HORA R AR E TR Y BE [ I
RS I A2 K™ i 18 Bl 25 MR T % %
7 ¥ B S X TR B K ™ i B S e S A
HEME X,

1 REAHE
1.1 R/ AT S5

TSQ 8000 Evo SAH 1% — = DU B AT 51 31 ik
JHAL TG-5MS B4 (4% (30m (3% 4 ) ST8
EEEGHL, 9EE Thermo Fisher Scientific 23] ;
Vortex 3 H e iR & %, #2E IKA 2w  Milli-Q
Academic #8 4l KL, 3% E Millipore 2 7] ;KQ -
500E 8 75 JIE BEAX , Hh 7 I v WE B R A A
FHIR/AF ;VORTEX 1 ZTise ik ieiR &4, M8 1-
KA 73 7] ; TURBOVAP 96 £ I fig 4 A o & WK Ik 4
%, % B Biotage /A A .

T I BRI (B f B DU R0 R DL 4R
IR S T T ALK AT, A
M | fo 3% 2l W B 1% E Merck 23 7@ 5 1F & 8¢, 20
afi W [ R T O Ak 2E R A PR A ] R

H e, ik 2l , ) b VTR A AR Ab A B R A
A) s oK B AR B LA, e dr el 1 B b E E 2 Al
2R PR 7] 5 /N e B B R e i (C18)
AL (AL-N) Z-Sep*, W A " [ I g %2 3% 52 5
BHE A A PR A A

FHEMm (OP), WAty A R WAL ARA
A XUy A(BPA) W [ [ 2 42 Ak 2GR A R 2
] 3 2-JR K (2-BP) 4-TR K (4-BP) \2,4- "R
KW (2,4-DBP) 2,6- KW (2,4-DBP) 2,4,
6- =R KW (2,4,6-TBP) . 2—fi§ % M (2—Nitrophe-
nol) 4—H J 21§ 5 (4 -Methyl -2 —nitrophe-
nol) 3- M K -4 -1 B (3 -Methyl—4 —nitrophe-
nol ) \2—fif -3 H KWy (3—-Methyl-2—nitrophe-
nol) .2 ,6—— H J—4-fi5 3 (2,6-Dimethyl—4—ni-
trophenol ) . 4—fi§ & i (4-Nitrophenol ) .3 —fii§ 2 [}
(3-Nitrophenol ), W B g7 T A=t BF 4 B 1y
AR A ;61 B H By (5-Methyl-2-nitrophe-
nol), W A b2 sk A AL BHBCAT BR A 7] 52,4-—
fif = 25 Wy (DNP) 4,6- —fif 548 F 2l (2-
Methyl -4 ,6 —dinitrophenol ) | T (NP), W H |
3 2% S PR A PR A W
1.2 #RAER KA ED H)

THEBFRHC 18 Fl i 24 i 10.0 mg (KA 2
0.01 mg) , 73 3| F Y 5 22 28 10 mL, #3 50 , B il 1
1 mg/mL W&, T 4 CKFEHIRAE &S

G A I 10 mL 2, 4- A BRI 4-fil
By 4,6 i L2 H R 3 k-4l KL 1 4
Tl S 6 A5 WA 1 mL Ay 14 R 2568 45 W T
10 mL 7, IRAT 29505 B B e
B A B 10/100 pg/mL B TR A dr ifE b
[, I T 4 CORFEh 3 B A7 &0 (b 2,
4T RHHEIR M A-TH AR 4, 6- TN B AR R |
- I —4—fHJL Y 4 R 25 H 100 pe/ml, H 43
50 10 pg/mL) ,
1.3 HEmE &R EuatE

FEEC. FRBUB YIS RS 10 g, BT
50 mL BRSO T, IR 2 mL B AEK A 10 mL
N IRTEST T 40 s, BE 5, 1015 T A i 2 ¢ NaCl
3 g MgSO,, W HEHR T 5 min, X J5 7 10 min,
I EL S min,

Hk . WU B W B4 A 305 mg C18.,230
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mg Z-Sep*.200 mg A-N [ 15 mL B .04 1, IRiE
PR3% 27 10 min J57 , B S mL _E 35 W, AR 48 2 2
0.8 mL, ZIEERE 1 mL, T, 24 WLIE S g,
F GC-MS/MS #4710 5E
14 MUESWEG

GC &1 i FE TR E O 260 °C 5 20300 i 4l
A (LEE=99%) , ik 1.2 mL/min, #2 7 TR &1
VUG FETR 70 °C, 4E4% 1 min, 285 L)L 8 °C/min T+ &

160 °C, LA 3 °C/min F+ & 200 °C, #J5 Lk 40 C/
min F+ % 300 °C, 4% 3 min ; R 2R A 4 ok
B EREARRUR 1 pl,

MS Z5 14 B T35 (BD B 78 5 5 7 R R
N 240 °C; &R N 250 °C; HLFBE R .70
eV I AER ;10 min; P& £ 5 F Wl (SIM) 5 =0,
WIS F LK 1,

X1 18MBEAALGYNRENE EEBTMERETF

Table 1 Retention time, quantitative ion and qualifier ion of 18 phenolic pollutants

a4 4% % 8+ 1A (RT)/min 2B Fim-z"! BT /mez!
28 K By 5.87 172 65, 93, 174
2 A A By 6.92 139 65, 109
2-FH k-3-F KoK By 8.59 136 77, 153
4 3K 27k A By 8.89 153 77, 136
6K K 1A) ' 9.11 153 77, 136
4% K By 9.51 172 65, 93, 174
2. 4-= b K B 10.57 252 143, 250, 254
2,6-= % KBy 11.08 252 143, 250, 254
3—FH & B 12.60 139 65, 93
2, 4—=Ff K K Ey 13.06 107 184, 154
47k Ik By 13.50 139 65, 109
3-W K 4 Ff A B 14.47 136 77, 153
¥k By 14.86 135 107, 136, 206
4,6 = FK HK AL T R B 14.97 198 105, 121
2,6—=F I -4-7H Ik By 15.35 167 91, 137
2.,4,6—= i K By 15.58 330 62, 143, 332
AR B 20.93 107 108, 220
A E A 27.13 213 119, 218

1.5 St AEREELE

i FHALES @ 4 19 X F Trace Finder SP1GQ
TR AR ik i B, R A R 75 3 25
iy 25 Ak B 0 AR 1N 42 05 R A G R, b PR
50 R SPSS 17.0 SRRk 47 856 o3 b, A &
K Origin 8.6 %4, Wi i 1 53 H7 8 ] Design—
Expert. 11.1 #ff,

2 H#R5iTiE
21 BUEFE4eMmL

I, O T A R — A AR
BV B A o 2 ROt ] AR i R RO
FAFUUE CER R, HERE LR E 260 °C, HE T

T, 5 R N 1 2 G A v U DT 2E A
JETE AT, A3 H 18 i 2 B AR SR FH 4 i AR
*HERE 5 E 4T 558 R 50~350, 3 1 454~ H
s ) 1 W I i L 5 AU A R AT E X, )
A e 18 Bl 2 Ak A5 W 6t L A R AR M R T
FHAR Rt Ia), o — B P =F B I ) 1 S T
F DR IR LA, il 1 iR,

FENCEERE b, AU R SIM A X 45 40 B
RS B AR B Ak A, 12 RO R 4
VI B R S T e R, IR L2
w TXF EARE AP R I R A, W T AR
T, A R e 45 SR T R T AE . iRl 1 Fr
7,18 P2 H bR 0 A, HLER AR A4 Hh oy
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22,1 HREUHF BB R 0 HE $ voar

ORI H AR SRR R AN BN R, § 1t

BBURA MR SRR, TXsgmaf 551

HIRLEAY GC-MSMS K™, e, e i = 2 0

BV 0 L 4 B A 2 B T R o A 2K A 0 6 cl

HE ASIEEET 4 R HR IO 09 A BLIE A I ’ b

(AR 20 R E O ) 6 B A & 4 Y ST N1 S S Ay
WA B 55 AN 2 R et

WA R A R T LUE YR AIE O e e R
WA, My 28406 L2 50 1 ok 61.3%~83.9%
1 63.09%~91.5% , ¥IMLF LG A S W e, 5 H
B FI G PR BUBCRAR Y |, TRl 28 5 2 P o i s
18 i iy 25 Ak A W Il e R G B 3 1 22 R (P>
0.05), 155 ZHEHH L, — G0 e il s A%, 76 1R 56
B R G4k BOPAT M 2% AR F R HE S
PREEAS (ARG, AME & 1) S P B AN &
SO B AR [R5 YA I 2% A0 i A DA
7T B RS T A A5 RRS I R A RS 2 RS AR Dy B U
FUE 5 5 3 ok b AT 55 7K AH 23 204 DT S5 A BR
Mo BB A A, T EL RS DU3E R ARUR 2
WU 628 N8 7 A5 Al M 2% o i b T4
S /N 2R R AR e AR B S AR 2
Bl

W, AL E 0 5 T HREGA & (7~10
mL) X R 25 BB S 45 B R 10 mL 25 R
PLSE R L i) AR (5B 2R G973
T [l U 2 3k 2 fe £, 78 90.6%~108.6% 22 18] ) , Uil
RABBUARI AR 2, S h AR A
W 23 AN WG 22 ) DT 5 S3OHE Jo 2000 0t AN D 34 e
PRI, A 3 60 A 28 S P 1 BRI 1 FH 24 10 miL,
222 EHrFIRERE AR Sy TR
B, 45 A5 0 0 B2 B I i o3 DL 35 2, B AR B Ak B
(18 Tl i %6 i 25 G Ak S s o 2 ) 38 A img B, 24 4
RN IR E) 2 o i, IR LA AR | 3
Sy AL G N A-RESE B 2, 4- ALK A 4,
6— R LT FF S E)Y  7E NaCl My 3 g BF A T
B IR SALEIAS IR R, DR AS W7
K, 3 U B o o 1 Sk 2 15 40 B 25 Ak - Il
WORBRAL . o Y SN i 2 ¢ B [l

Retention time/min
T H MR Y 43 50 1. 2V By s 20 2GS Ak B 3. 2-fi
FE-3-HILOR W s 4. 4-HIL-2-W§ILEy; 5. 6-fHSEMH B ; 6. 4-
TOEWY; 7. 2,4-REE; 8. 2,6- IR IEMY; 9. 3-FHIEE)
10. 2,4- A8 3L KBy 11, 4-fS 55 W ; 12, 3-F k-4 5L s
13. 3 14, 4,6- WA H KW ; 15, 2,6- 1 H-4-fifj 3
By; 16, 2,4,6- =87k ; 17. TH:M; 18, W A,

B 1 18 HE AL A A 2 T i
Fig.1 Total ion chromatograms of 18 phenolic pollutants
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Fig.2 Effects of different extraction solvents on the

2] ESk

recoveries of 18 phenolic pollutants

e m B R AL G R IS i 2, HBOR Dy
80.8%~100.4% , [ It , A i 5 e £ 2 ¢ A ALENAE N
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TSI — %E R K R K MgSO, Ji , B 6-FF Bt [BICRAZAL AN W R A1, 1 264k W 8 1 [l i
SLlE] PP 2, 6- " B4R Z AN BIAEEE ARISA TR et n] RLAS Y Sl A AR

F2 AREEBHAFIX 18 FEIE N &4 O K X5

Table 2 Effect of different amount of salting out agent on the recovery of 18 phenolic pollutants

NaCl A % /g
GRS 1 2 3 4 5
F ¥ E R %
2-i8 K Ey 77.1 84.2 83.1 80.7 81.3
274 K B 90.2 98.3 99.7 96.4 95.6
2-FK R -3-F AR B 70.3 80.8 79.6 84.6 91.2
4-F 3K -2—Ff K By 79.1 86.5 85.3 77.6 71.0
67 Kk 18] ¥ By 84.5 96.7 97.5 91.2 92.3
4% K By 93.2 95.2 96.1 94.3 92.1
2,4-=:8 KBy 89.3 98.6 97.3 98.6 915
2,6—=:8 KBy 83.7 89.5 96.7 88.3 88.3
354k By 83.1 93.2 94.4 923 90.4
24— Rl K By 81.5 87.1 85.3 78.6 71.2
4-FH K By 86.5 89.8 82.7 75.4 72.3
3-9 K —4-m5 k my 76.0 88.4 82.3 87.3 84.6
F K my 80.0 93.6 94.2 92.4 92.1
4,6— = FH A AR T R B 83.7 89.8 86.1 79.2 72.3
2,6-=F Sk -4k 89.5 88.1 96.4 92.7 88.9
2,4,6-= 8 KBy 84.3 96.8 93.3 93.9 95.1
= ) 99.8 100.4 95.3 96.2 97.2
KB A 78.8 85.6 86.8 87.2 86.5

® 3 RMMEKEREREIS 18 TR 2 4L & ¥ B U 2 1Y 2 i
Table 3 Effect of adding anhydrous magnesium sulfate on the recovery of 18 phenolic pollutants

FK MgS0, A /g

LS 1 2 3 4 5
¥ ek £ /%
2 K By 81.5 86.3 93.2 85.6 91.2
2-Ff K By 95.6 94.4 104.3 106.2 106.0
2-FK AR -3 K OR B 83.5 96.1 87.6 89.2 91.5
4 K 2R Ky 87.5 92.7 91.3 86.1 80.3
674 Jk 18] ¥ By 87.5 87.6 89.5 88.5 89.4
4-:38 K By 91.2 924 94.0 86.0 93.5
2,4-= % KBy 86.5 96.8 91.3 91.5 90.6
2,6—=i% Kby 96.7 89.3 93.2 90.1 934
3-AH K wy 88.3 93.2 90.6 91.7 91.1
2,4-Z 7K KR B 923 83.7 92.1 84.5 76.7
47 A oy 93.3 89.5 82.6 84.8 71.7
3- A -4 AR By 98.6 100.7 107.4 103.5 100.4
¥ Ik By 86.4 96.3 103.6 95.4 92.3
4,6—= R K AR T K By 88.3 95.6 89.0 83.2 81.6
2,6-=F 474k By 91.2 89.5 922 91.3 90.2
2,4,6—Z= 38 K By 86.5 923 91.3 96.2 922
=87 99.7 101.7 105.9 96.5 98.3

WRE A 88.1 82.0 85.2 81.4 83.5
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AR A HE B FH B K RS 4 (ARl A Tk
MgSO, JHE B3I, 2454 BICRTEZ M T
R, 3k nl BB K R Bl G JG7K MeSO, 2 11 £, 7E bk
K o i R R A S B IBGRI A &, DT
FEAR T By 2k & W i S BOROCR b s ) 1 0l
S5 LI AR M X 5 0] 55 VAR Y 2 R — B,
MK R BE RNy 3 g I, Bk & 43k 2] 0
H BRI e 2, N I, e X BB 3 ¢ TO/K B iR
BEAE M BRI
223 bRk EE ARG SR R T A AT
O3 BT AS TR Ak 0 e B AR [) 20165 X W 1A ) 15 1
R AR 5 1 i Tk (RSM) JEUEE £ ] Design—
Expert 0 &2 5 311 (CCD) AT T =R R A
KRS, RAXTEG 3 A fk i w28 Ak A i
WA 52 MR B 25 W i 1 (<70% F1>110% ) 1) 45 B
AW (E S B AR DL 2 A P Il
HARRR, Gr SR ] C18 (A-N GCB JIr X}
IOL R AR SR, 40 ) 25 5% C18 4 (100,200, 300,
400,500,600 mg) ,A-N i & (100,200,300,400,
500,600 mg),GCB i f# (20,40,60,80,100,120
mg ) X AR [ 52 R0 1 B 3 AP AT, 45 R
LI

i L DA B PR 2R S B B — iR C18
Z-Sep* A-N [ & 4 M & 43 5 24 300,200,200
mg , #R J5 K Design—Expert 3K & 37 A B ] 5 45
Y g e AR v N ) TR S B R A5 R ) 22 R 3 H
YE T LA BB foxt i 28 A& Wy s A T g 2
R, AR R A E T 3 AR B K-

MEVES
Recovery/%
8

150250 A :C18/mg

(a)

& 4 Box-Benhnken M iz iR 38 1% i E Z 7k R

Table 4 Box—Benhnken experimental factor level table

B %
KF A B c
(C18/mg) (Z-Sep*/mg)  (A-N/mg)
-1 250 150 150
0 300 200 200
350 250 250

m 4 fioR

W9 PR 2 22 B A FE I e 7 T 45 SR a1 3~ S
FiR , WER AT LIE A B IR R 5 s T
W B4, M by, 2R C18 Wit Fi
Z-Sep WS 32 HAE F Sk, 6 B 2545 1 Il ik
SR R 5 R AR A LC IR 2 A 2 ka1 18 i
T 5 B , 22 B C18 VR It Fl A-N ¥R Nt 58 B
FH B 55, % 9 248 4k 49 [l e 23 ) 7 5% i) e K5 B L C
e SR ERR TR E i A
Sep U N A1 A-N BN 28 AR AR, X6
kB Wy [l e 23R 0 7 5% 1) X /0N

RIS AR v b 700 b 26 N it R AT AR 75
2 1 2K A6 A W AL ) B AR RS IE O C18 &2k
305.31 mg,Z-Sep* FH & Ky 232.60 mg, A-N H & K
196.69 mg, A7 EHAE, K fb R B R .
C18 F#: 4 305 mg,Z-Sep*H &} 230 mg, A-N H
W 200 mg, HHRULEHAL SR HEAT 3 RIS IE,
FACG W S BRF- 2 B Ry 107.38%, 5 FUNE
REAH 1.1% , F IR R 5

e
Recovery/%

B:Z-Sep'/mg

50
250 270 290 310
A :C18/mg

(b)

B 3 Z-Sep#l C18 X E{E MK EE K % 5% E

Fig.3 A-response surface and contour plot of interaction between Z—-Sep* and C18
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EIES
Recovery/%

(a)
4 ANFMCI8XEMERANMEEEREESELE

Fig.4 A-response surface and contour plot of interaction between A-N and C18

Ir] iy 5
Recovery/%

170 150 150

C:A-N/mg B:7Z-Sep+/mg

(a)

HIE
Recovery/%

X

i

290 310 330 350
A :C18/mg

(b)

150
2

170 —\
1
50 270

[m] ffg 5
Recovery/%

250

230

210

190

C:A-N/mg

170

150
150 170 190 210 230 250

B:Z-Sep+/mg
(b)

B 5 Z-Sep 1 A-N 3 E{E R &Y I & H B & % & 24 &

Fig.5 A-response surface and contour plot of interaction between Z—Sep' and A-N

2.3 ERHE

JE T BOM (Matrix  Effect, ME) & i1 H 45 1k &
Py 5 5 R TR e e B s, AR BAR
6B S AE T o B AR 0 A5 5 SRR v AR
2H 4 1 FL BRI T PR A S R R B U L R
A5 52 e T A iy, LR BT 200 45 5% i) 73 24 Ak
G WS GRS (E S G s sl B, AT R e 25 2R
PR PR PR L A T vk ST I 3 S SR L T
B0 X I 85 SR 5 e, I LR BUAT A i
55 5T BR B S R AR A A, SRR S
RZHZA K, BlaL L FiE A 2= 55 b
sl R B S 2 A R ) I S RN, — ROk
ME<0.8 Z/n FE BTl , 11 ME>1.2 /R 56 5 o8 |
I RN AE 0.8~1.2 Z [a] i), JE ot ir s ok 114 56 Joit
BN T 220 120200 ol R P P A i T BB R 2
1) C S K 1) e B %) i I D i A A SRR s o Y T

FHBAPERE S (B) P20 v ALy g 7 {5 248 9 551
(A)~F- g e AT AR 114 0 97 4L 2 B R A B HE R TR AN

i LR A
B
ME=" (1)

AR 3 5 HE I 6 Fh AR K i (|
DU AtWE RO 40 TS ) HR IR 13 WO R AT
B AT A FR ) C R 0.4/4 pug/mlL FE bR HE 7 B E
5, BARZEIRTE LI 6, 18 Fhiy 251k & W 1E 4k
AR K ™= it v B T80 PRI LA 2 14 AN [ T A7 AR A
KES, OGS 18 MG
LR 43 5 1.53~2.62 F1 1.33~2.42, 5P
HH S T B SO 5 G TR 25 AR W R L A
FETRAN N 0.44~0.73, 5 B0 55 JE RO, Hi Ay
Tl 2 11 1 2 Ak 15 1y 359 12 305 o 445 R 000 5 4 W v
TR XU A 2,4 ,6- = RASE LR N 0.8~
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Table 5 Calibration curve and correlation coefficient of phenolic pollutants

W L 45 5 e B AMERE A E D7 LK R (LOD) , B

Xy HPE T gL %oy A2 o % 2 (R?) Hr PR /mg- kgl
23 K B 0.1~2 y=3.291x107x-5.106x10° 0.9998 0.002
27 By 0.1~2 y=3.125x107x-6.859x10° 0.9998 0.005
27 -3 Sk Ky 0.1~2 y=1.165x107x-2.996x10° 0.9997 0.003
4= k234 L By 0.1~2 y=3.459%107x-8.595x10’ 0.9997 0.004
675 Ik 1] T & 0.1~2 y=3.137x1074-7.654x10° 0.9998 0.006
4-if K By 0.1~2 y=2.763x107x-3.032x10° 0.9995 0.002
2,4-=p kB 0.1~2 y=2.150x107x-5.040x10° 0.9997 0.001
2,6-= kKB 0.1~2 y=2.327x107x-3.462x10° 0.9997 0.001
335k B 0.1~2 ¥=9.423x100x-1.055x10° 0.9999 0.006
2, 4= A kK B 1~20 =5.586x100-9.053x10° 0.9997 0.010
4-34 Sk By 1~20 y=1.726x107x—4.387x10° 0.9997 0.012
3— Y k-4 sk Ik By 1~20 y=1.330x107x—1.287x10° 0.9998 0.007
F ok 0.1~2 y=8.408x107x+5.62x10° 0.9995 0.001
4,6-= A S AR P K By 1~20 y=8.908x100x-3.076x10’ 0.9999 0.007
2,6-=F -4k k& 0.1~2 y=2.465x107x-2.596x10° 0.9999 0.006
2,4,6-= i E W 0.1~2 y=8.613x10%~2.121x10° 0.9997 0.001
£ A B 0.1~2 y=1.588x10%—1.753x10° 0.9998 0.002
B A 0.1~2 ¥=9.529%107x-1.337x10° 0.9997 0.001

242 fnAREICERS AR i Rl
55, BUPE 25 FLRE S s im 3 A ks & B (0.02/0.2,
0.08/0.8,0.4/4 mg/ke) T PFAE T 12 J7 1% i 1A 44 F1

KR XTEAS AR AKSESETT T 6 YCE &2 i LA
Ker HoE 2 P (RSD) , 5 S sk 6 Fras | 18 Fifiy 2
A A W 1l 0 % 7E 83.1%~107.7% 2 6] ,RSD 7E
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Table 6 Standard addition recovery and relative standard deviation of phenolic pollutants (%)

®6 BIERALSWH MR KRB RERZE (%)

st A& 47 7K T P A R % Am AR R

3wl E RSD F 3w F RSD P 3w F RSD

2-if K B 95.4 2.7 94.2 3.3 90.3 2.1

27 By 94.3 42 90.2 5.1 95.5 3.0

- A -3-F A X B 97.2 6.6 102.4 53 100.3 7.2
4 Sk 27K 3 By 91.2 3.7 94.2 1.9 99.7 2.4
6— 74 18] 7 @y 87.2 22 89.8 3.1 90.3 5.7
438 K By 103.2 4.5 107.7 6.1 94.5 42
2,4-=;if KB 94.1 53 104.6 5.2 103.2 8.6
2,6-=if X B 93.2 6.6 94.6 6.9 95.1 4.8
3—AH Ak By 93.3 2.4 90.2 7.0 97.3 5.5
2,4-= Ak K X wy 90.4 3.3 97.0 7.2 90.2 29
474 Sk By 89.3 7.6 83.4 5.2 86.6 5.8

3k 4k Ak ®y 105.4 5.3 101.7 8.3 93.6 9.5
F Ay 103.5 6.1 98.4 6.7 96.2 8.2
4,6 = FH JL AL P R By 83.1 9.2 86.2 8.1 84.2 2.2
2,6-=F K47 A B 96.1 42 102.2 3.6 101.2 43
2,4,6-= 8 B 84.5 4.7 94.7 6.6 91.2 35
EF g 98.7 2.6 104.6 2.4 95.3 33

B A 102.4 7.5 96.4 6.4 101.6 4.6

1.9%~9.5% 2 1), X 3R W% J7 1 B A B 09 HEHf
SRR

243 MRS WRNAREERWHNHE RH
ATy X W SE Y 6 2 48 )y BRI K = fh ik A7 4%
Br, DUSIEIZ 7 e B AT AT PE o Rl 45 2R s, g D
4 098 Ty S Ak ARG 10 D0 ™ B LA 1 298
SR 2l R -3 - I AW 6 Al I R) Y 2,4
TRRTY TR 1 R e A, Hob ol
Iy b A A Hh i de 2, K H R GA 63.3%, T3k
1y K B B K 35 0.062 mg/kg s 45 i DL A2
W2 LR 12 B 284G W, R T o vk B A
0.004~0.043 mg/kg Z 0], it fh by 26 A& ) 1y &
ARG D B A A AR 21.6%, % 2,
6- TR \2,4,6- =Ry XU A Sb, RK
HEBmEHEY.

3 &Hig
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PRI ™ il 18 B i 2 A 15 10 19 A6 980 7 32 By
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Abstract A method for the simultaneous determination of multiple phenolic compounds in aquatic products was investi-
gated because there is a lack of standards for the detection of multiple phenolic compounds in aquatic products at home
and abroad, and the existing detection methods cannot detect multiple phenolic compounds at the same time. A modified
QuEChERS pretreatment method was used to optimize the mass spectrometry conditions, extractant and extractant dosage,
and the response surface Box—Behnken method was used to optimize the clean—up agent. The results showed that the de-
tection limits of the method for the determination of 18 phenolic compounds were in the range of 0.001-0.012 mg/kg,
the spiked recoveries were 83.1%-107.7% and the relative standard deviations were 1.9%-9.5%. The method was applied
to the actual samples and the results showed that phenolic compounds were detected in all molluses, with scallops and
razor clams showing the most serious phenolic contamination, followed by oysters, mussels and sea cucumbers, and squid
the least contaminated. The method was developed to provide a technical reference for the development of national stan-
dards for the detection of phenolic compounds and the safety regulation of aquatic products.

Keywords gas chromatography tandem mass spectrometry (GC-MS/MS); QuEChERS; phenolic compounds; aquatic

products; determination



