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Determination of five kinds of clove phenol anesthetic in aquatic product by

HPLC with molecularity imprinted solid phase extraction
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Abstract: A new method of molecularly imprinted solid phase extrac-

tion ( MISPE ) combined with high performance liquid
chromatography (HPLC) was developed for detecting five kinds of
clove phenol anesthetic in aquatic product. Using eugenol as template
molecule, methacrylic acid as functional monomer, ethylene glycol
dimethacrylate as cross linking agent, molecularly imprinted
polymers were synthesized by bulk polymerization and made into ex-
traction column. Through the response surface analysis template
molecule and functional monomer, crosslinking agent the best pro-
portion was 1 : 4. 55 © 23. 21, and the recovery rate of these com-
pounds reached 90% by using methanol as solvent and acetic acid so-
lution as eluent. The results showed that linear response data were
obtained in the concentration range of 0.05~10 pg/mL for the five
kinds of clove phenol anesthetic with correlation coefficients from
0.999 83 10 0.999 97. and the limits of quantitative were 0.05 mg/kg.
The method of sample recovery rate was 82.04 % ~99.29% with the
relative standard deviations ranging from 0.06% ~3.96%. The new
established method was found simple and fast,accurate and feasible,
and this could be successfully applied for the determination of five
kinds of clove phenol anesthetic in aquatic product and their residue
with low solvent consumption.

Keywords: Molecularly imprinted polymer; molecularly imprinted
solid phase extraction (MISPE) ; high performance liquid chroma-

tography (HPLC) ; aquatic product; clove phenol anesthetic
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4y F Bl 4% A (molecular imprinting technique, MIT) J&
1 Ry FRATAE 25 1) 25 4 N 45 A 7 0 B 5 — H ARk & 9 (B AR
Oy FBLER I 4) T 58 42 DU I 19 755 4 F SR 4 W0 0 i A AR L
FHA T PRI M BbE Rzl o = KRR T2
BHTED. GRS RAEEGE ", S FOBREY
(Molecularly imprinte polyers, MIPs) J& A T.& % 1Y » X} 45 &
Oy T B F SR i A W . MIPs 1 il £ LT 2 4 1
ERal AR 4% 0o 43 F B 36 [ 4 %€ 3L (molecular imprinted
soild phase extraction, MISPE) 5 1% ¢ (1) [ A0 A% BUAH B, )
MIPs (45 1 1% £ . 8% H F F & 208 A Chigh performance
liquid chromatography, HPLC) & 13 [& %2 A0 EL 45 T~ 32 14 i
5 L B AT 9500 TV 9 Bt w40 B8 0 I 8 A M LA 43 S Y
FRARLYD 5 B vT o7 FH) T i s b ot mT T A Ay B T

T A2 A W E A R K P )RR R 1 A e —
HZMREE. 35 A 20 B A LR (FDA) WA 1k T &
FH & Y1 g T S 0 FE K™ 1 R e 571 0 R 5 o 2 T R
WIS B 78 2% 8 ) 4G A ™ A% A T LR 24 30 AN R A
T F [ 28 A A AR OG0 1T I 3R L T 2K i R 5
N F KRS RE . WL T SRR R Z T &
Ty 25 Ak W0 1 e 2550 FR P RE o I Ah B 7 9 AN AR A L5
HEJT

PR BL . B A T M 2 VA e RO
b RN 9 187 RN RN 7 RN W5 10 3 1 LN
JEREEE T B AN Uk T A R Tk T R A Ao O i kT
S5 T AL B T A AT B A I 43 AR A R A X
HHEMARRZE BB &/ LM T &G P03 AE
sty AT 52 24 1 2 O AR L R T A — Y BRI M . AR 88 R
43T 13 [ A 25 BCEE A R 1o A0 TROAE €438 0k L o ST — iR M K
PR 5 R T M 2 ORR R A BRI kL % MIPs 1 il 25 D
B H A AL BN B B R GRS 7 D BE s i 3SR L AR
BCUE B b VR ) R AT A B R S Ak, B AE K = g
T T 2R R R 10 A 0 A 3 58 AR A
IR} & RER7 S
1.1 #RE5 e
LT BRI

2 AXTER A B B I I IX B K BT

T B bR W i (CAS 2. 97-53-0), 5 T & B 4% 7 5
(CAS 5:97-54-1) I BT & By b5 i (CAS 5:93-15-2) (W1
FEF T B BFRME S (CAS 5. 93-16-3) . L BEIE 5 T 7 99 b 14
i (CAS 5:93-29-8) . 4l BT 7E 98 % LA F ., R HB 3Bk ik 4k 2 izt
FIABRAF

BAS T BRI FRNE o P IR
SrHTAlE L BUER SERE IR A R A IR A

PP« 0 i 0, DK T DY ARG A0 P A RS 7 5

NG gl 8 E Merch A ],
1.1.2 FEAUR KA

e SO (8 A - 1260 AL, S Agilent 24 ] 5

ML HR2860 A, 2Rl QA A R A A 5

40

T IR A AL XW-80A AU, ¥ 7] 17 ek DL JR A3 2% il 1 A
FR 2 7 5
BT I Ve e . HS-10260D U, b 50 K #b 35 FRH B &

AR
ANy GG EE I  TU1901 Y, b 5t 3 47 58 A A 28 A B ¢
R

143 B K - XS-205 B, 35 [E Mettler-Toledo A ) 5

4 KB :arium-611VF 8, f# [ Sartorius 23 7 ;

AWAL :N-EVAP111 %I, 2[5 Organomation 2\ & ;

B IR K A R HH-6 B, 3 M [ AR A8 AT BR A W] 5

7 B ML - 3-18K #U L [ Sigma 43 A,
1.2 REHE
1.2.1 43 Bl [ AR ZE BOAE A il a4 - B0 3l 2 B T 4
WA T (T &5 IR AR P R 31k
(2l — W TR IR ) 4% B — & M LL BINR & - IR % 48 5
JE#FE 30 min, SR MMA 1 mmol 93] K FE A = 5 T I
(EGDMA) , #8754 2 (800 W, 5 min) , & " 15 min J5 % £,
fERAR G KB 55 °C L m# 24 h O BA W 0F 5 0 gk
40~80 pm PRI, DIH B LB AR 9 DIRGER
SRR A AR QR TR R B 40 b SRRV BRI 8 b
CBRVEHL, B BORAE 4 e BT RN B T H By, AR F
B3 3R 5 W 5 43 BN 300 SR 6 i 4 D0 AR A ) AEL SR in AR AR 43
Fo PR 200 mg BRAWE THFAE 0.45 pm MR AY2 mL
TSRS ESCE IR E AR AL . LA & A 27K AR S ik ok
FIR R ZE B s TR & M. 450 3 mL S aik g
IR % s FRAR KA 2 mL R — SR (IRRLEL 90 D IRA
AR K e, B T4 2 min, &
1.2.2 FEGATANEE  FREL 5.00 g #E . BT 50 mL & L%
i A 15 mL £ IO 7R U, IR IE AR TR S) 1 min, 48
S T 7 T O B A BRI 5 min, B 800 WL TR i
B AL 9 500 r/min B0 5 min, B IR W B R 5
T 15 mL B BRVA TR IR DR A BRIR A G B0 R
VWG IEPIIR FIE W U 3 mL W EE—Z R (R 9 ¢
1T GV 700 00 768 0 7K A S I 5 790 9 3% 37 1k ZE B L B 30 mL
TR RE VAL 7~9 mL/min (9% 8 FEBCH: L A
3 mL 1 2K HEAT kRO B s AT {8 2 mL H
BE— LR AR 9 0 DRGSR LL 0.5 mL/min #  # 4f
FEIORE AT V00 B DR AE 40 C AR TR T A
1.0 mL i B P EE VR0 A . RIS B3R IE T 0.22 pm 1
AL B 30 SR A /NI 38 25 OO €5 535 43 T
1.2.3  ma e e B 55 CCL BRI A 1 mmol
EGDMA , #4 3 JB0 6 F PR B — R CUR B EL 9 ¢ DR & Wtk
AT 2R QR B0 12 R B0 » DA Tl S0 3R 40 Sy K] 78 5, 25 %2 1) il B 1S L A5
M 53 LA B S 6500 EL 49 % T & B 43 F BRI 2R A W RO 1 53
ey I B e R
1.2.4  #ASWMIEE  FRI 200 mg 19 MIPS 433 & T4 A
25 mL Fii ik BEAE 0~30 mg/mL 3 il T & My WA 50 mL
B WBEIR T 5 min, L 4 500 r/min (4 5% & B0
10 min, K5 B A 150 mL B4, B THERLE 25 °C .61 r/min
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fif 4t £ 45 - MISPE-HPLC A& /K 7 i 5 Fft T 7 By R I 0] f) 5% 7 &

FAF T IREE 24 o T 20 D00 B2 346 T R R A o R L O 1%
DT B i, 25 SRR SR .

(Cy, —C) XV
Q:T ’ (D
Eave e
Q 55 W 7E W B S 457 ) I B A mg /g5

Co—— W FF 375 W V% BB i JO0 2 R J3E » mg/m L

C—— W5 B 70 8 0% o ) o & ¥4 2 mg/ L

VWA W AR B mL;

M—/rFHB R G Wi, g.
1.2.5 4y F OB EAR RO AL Gl R I R
AN TFIAE it R0 R 0 R0 U 5 700 6T 3 B [ R 2 T R

(1) it 0 390 0 43— B0 8 T 4 2 B8 2R 14 5% )« 56
FRWREE N 5 mg/kg. R BE . LR LT . &K 5 4F 0 R B0
FH HE 1.2.2 (Y R HEAT R G A B 0 80 TR0RE ARG I O B
E

(2) WX 43— B0 325 (5] A 22 BOB0R (9 5% 0« A 5 AR
WeHE N 5 mg/kg. R S BB KRR DR 4 IR 12,2
) LA R AT A O A 3L R AR A AR W B L T i

(3) PRMEIBXT 43 5 B3 B AH 2 RORCR 1 52 - R L
B MG VEAF L R B R R 9 - DIRAWAMENBE
BV AR YR BE R 5 mg/kg. # B 1.2.2 09 U R AT AR AL
B 2 RO A T S SR
1.2.6 &AW AE A5 &M 6% A Ce AR (250 mm X
4.6 mm,5 pm) s #EYR 35 Ch s AR L BB 0 O ¢
JK=24:24 0 52; P . 1.0 mL/min; K I #§ . 28 40K I 2% 5 46
P 280 nm; FEFE R 20 pl,
2 GO
2.1 SFHNEREVHHE
2.1.1 PR TR AR SRR ik R s
T EEE R A R T AR R G AR S A 0 T s IR A
55 °C .51 &% 1 mmol EGDMA 4 {1k F . & B3¢k [15]
FIAT 270748 1 43 5 R 25 4845 S 500 S5 A - 38 2o ity 22 o
O T 3% 2 S SR L B AR LA B 58 B 3R B 451 e A B 8 2R A 0 TR
WCRCR 52 M . AR 4% 20 R 3R O Ak 45 2R AT i 0 R 3R K7 1
eI, (i ] Design-Expert {1 # 47 22 W i {8 7 f 16 5% 1 %
BRI R R W AE 1~3

VAT 7 193 (7 1 5 6 A g o O L AR 2% 3 I &5 SR 43 T
P0G A 7 R S B AN . 3 045 380 4% R X [ Wi 238 5 i Y [
HT5

1 WMEBSTERSKE

Table 1 The response surface analysis of factors and levels
mmol
K X T XoHhRESRIE X sCHRA
1 0.8 3 15
0 1.0 4 20
—1 1.2 5 25

*2 MEBIMMARRIBRER
Table 2 The response surface analysis and the

experimental results

P A X, Xz X3 s/
1 —1 —1 0 82.64
2 1 —1 0 80.03
3 —1 1 0 89.68
4 1 1 0 87.68
5 —1 0 —1 77.64
6 1 0 —1 74.89
7 —1 0 1 91.03
8 1 0 1 90.98
9 0 —1 —1 67.65

10 0 1 —1 63.91
11 0 —1 1 70.98
12 0 1 1 89.23
13 0 0 0 97.36
14 0 0 0 97.12
15 0 0 0 96.98
16 0 0 0 98.03
17 0 0 0 98.69

®3 BEPEERHH

Table 3 Regression result analysis

kU CFHM HBE By FHE P1{H P
iz 2040.63 9 226.74  625.21 <C 0.000 1 #% @2
X, 6.86 1 6.86  18.93 0.003 4 W%
Xs 106.58 1 106.58  293.89 << 0.000 1 #}k %
X; 422,39 1 422,391 164.7 < 0.000 1 # B &
X X, 0.093 1 0.093  0.26 0.628 1 Al
X, X3 1.82 1 1.82 5.03 0.059 9 ANEFH
Xy X 120.89 1 120.89  333.35 <C 0.000 1 # @3
Xi 3.95 1 3.95  10.88 0.0132 W%
X3 572.49 1 572.49 1 578.61 <C 0.000 1 # 3
X3 715.20 1 715.201 972.1  <C 0.000 1 # @3
w254 7 03
4 41 95 0.50 3 0.17 0.33 0.807 5 AR
7 % 15 2% 2.04 4 0.51

B 2043.17 16

t R?=0.998 8,R%;=0.997 2,

Y = —256.183 75+ 27.218 75X, + 74.181 50X, +
17.233 05X, +1.099 50X, X; —24.200 00X} —11.660 50X} —
0.521 32X%, €3]

HiZ% 3 A 1, 8 P<C0.000 1, & #3 P=0.807 5>
0.05, 15 B IR R A Jb 25 O UL AN 8 =, 9% 22 = 4 ey B IL %
ZE 51 s R R* 2 0.998 8, Ry 0.997 2, 15 B I B 3 1
5 P51 DL R B AR B SR N A 2R RO R . 4
S YL, — I P(X,) =0.034<C0.05, i3, P(X,) \P(X;)
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P 2 ) L 2 e B S Y L T 3 BT, P (X, X)) Y 5 ) I e
BEM, U B R & T 50N Z A2
RIS R . T LURT AR 3% [l 9 38 & J7 R 8 o A
R LM,

fdi A1 Design-Expert 4 #E47 2w B {4 (9 I 00 5% 1 2%
P19 B I R A SRS AF O AR 43 F 0.92 mmol, T g
A& 4.23 mmol, &ZBE ] 21.59 mmol, Bl = F AL H R 1 :
4.55 1 23.21,

MARBA A>T 0 DURB A @ SR =1 @ 4.55 1 23.21,
1 mmolBEM 43+ .4.55 mmol B HEHLIA .23.21 mmol 38 BE 5 .
1 mmol 51 &7.15 mL Z& W kel & T & B 4> FEHLT R &
Y, M BEN 10 mg/ kg 1Yk BT 7 M) A ME 1 TR #E AT 2 FE 26
B 25 ROR W, T A W b o MR Oy 98,2806, RSD
1.29 %6 BLWIZ I 8 "I AT .

AT i %
Rcovery/%
Y -
©c o
2 38 .S

C 2. 19
Crossb':/:f(/ﬁ

& 1711)701

X
3
X
g
[2=1
1.2
0 1.14{
1.
I;
rosg, 0.9 my\ﬁ; S e
N2©
S’ M., ] r(er““‘
(b) Y=F(A,C)N L 1 57444357
oy
%3
=
H 3
[~=

gy ne®
() Y=TF(A,B)N L 1A Sz 445317 &

A1l BEHyF DREEAALIBERNILEAGLEREFTESAE
Figure 1

Template molecule and functional monomer and
crosslinking agent proportion of results
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2.1.2 S FELERA VWM BOR M B RN E
X537 BRI 5 0 R R R ) 2 5 e e 2 R BRI
BT ENE R G Y L RAR o 5 B RS WX T A i R
P10 R S 25 SR 5 18 2 1) BB B VS T 9 0~ 35 mg/mL {9 T 4
T 5 0 - 7 5 A T) 3 52 TR b 3R A 0 B9 S T W B8R . ol
Bl 2 T 231 B I R G IR B B T A I O T
T TR A T A S B 2R A W e o %
TERH R A T 7 B O B2 T 20 BV IR 3R 5 0 9 TR I R 3 R
FAE > T BN R A A B R X RN > TENIE R A
HE A BN S5 B A T AERRBRTE R L — i R DA K Sl g A A
AAVC L () = 4E %5 7, (75 MIPs X F AR 4r T 1 & B 2L A 4F
FEPESS & M AE R it MIPs W MERE s A BB R 2 e 73—
7 T SR AR 23 1 B 5 A R th D RE SRR R BE AL R 5 X T
BBy 2R W) B BT HF v v 0 B AY BE 1. BT LA B RE T3 AT X

3000

=) ——HTELEAY

5_/«200, —e— R TFEIRAY

=N

I e

£=100F

@

< M
0 L I I
0 10 2

0 30
T AW

Clove phenol concentration/(mg * mL™")

B2 mAHLsTREMFHRMERE
Figure 2 The adsorption effect of two kinds of molecular

weight polymer

2.2 o FENIEEHEZFERM RN

2.2.1 RSV R R AOR AR R s 0 R o T
EJ3 30 35 A 28 BBOCOR 4K 1 T 0% 28 808 Ik LR 2 . T 4%
R T ER G HETER HERTED. . CBER T EHH
FRIE I T AL B A HLTE ) AR SCHR[18 ~ 191, 38 5 R A H
BECR TR SRS R B, AR EREIE.Z
B2 2T I AR RE L) 25 1 (18] 3) R W8 2 W L TR 1
SR it U ) 3 I8 2 TR ) R B R e 1K, I R A L T
FI W B R AE 67.10 %6 ~88.13 % , 111 Y [ s v ¥ VB0 3k A 40 F B
T8 [E A A IR, % 5 ol I 0194 W B R AE 87.03 %0 ~95.46 06 , TI]

OTHER eRETED

1007 ES 5T ER S TR B
sol m Z RS T A

60+

401

AR I B 5

Extraction column

201

adsorption rate/%

]

H
N
N
S
N
®

[
R it 75 551
Sample solvent

B3 R AR Al 6 R AR

Figure 3 The effect of different sample solvents
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fr] Yt i 55 . MISPE-HPLC #5007 7= i 5 Fh T 7 B JFR B 7] 19 5% B 1

REE LT 7 B AR 23 7 4% IR il 0 90 v ) T I W R
HRAE XA 1

2.2.2 MTEWIIERE A E B LM B KA ik
B R SR BUIMAR W D 5 me/ke W77 BE R & 0 B
5 B8O [a] B R TR W06 MIBCR A R2 I . S5 2R GR R, 2
FRAE 7 Ik R T IT 0] i 5 KR BE A B 90 20 AL o T P A Ay o 1
TR AT 2 R IR o AR AR B — 2 25 48 A i e 2o 7 v i T UK R 2
3 AT IR T AR R E [ 0 R Y[R I e R BR E 25 BR A%
B 3k B SR Al Al i H Y

x4 R[E)# SR A #HIERR
Table 4 The effect of different leacheates (n=3)

W PRECE/ % RSD/%
LN 91.25 1.59
K 92.17 1.41
i 60.36 3.76

2.2.3  VEBLRIFPAE IR0 kYA SR RO AL 1 i W
B, X o6f BAR LA P dife A s L R AR R PE R Bk,
FEIE G Ve R X RO M ERYCR T EE, AR E
AR PR O E R R — BRI 9 1 D
TR A WA S G 700 % 26 BRORE R B0 AR i s e . ey BT 4 T
AN B — SRR B W RO i H R R
BB RARX et TR T & B P 56T o, 3
ST AN LB T B By 0 5 i 43 500 o 43 00 [ AH 28 BORE
W B B Y 102,329, 98.46 %, 90.37 %, 91.97 %, 90.67 %
HE R O 2 S R A DG ) A L i
VR e — AR L By 1k A AR DR P K
H W AT FL R B B R XA RE B 5 A T i 45 A
fE Sy dam Nt A AR — R (R BLLL 9 @ DIRAWAER
e o
2.3 4y F ED il B 4R ZE BUAE X A R 0 L NG i 3R

S350 Cis A, MISPE M Xt A BE 8 0 b8 Wk B A
1.20 mg/kg ¥ i W WK BEAT 28 B, b IR R BERE . &l 5.6 AT
HL 2 Cos M 2L RS A1 50 f0 R (0335 1R R W 5 2 46 1L AR
FAARH] R, T 42 MISPE #1 28 BURY A1 B £k 6 1% 1] 4 i 42
I TE R R R D B RS, Cs B 5 MISPE

OTHEG =PRTHES

ST AR = PR T RH
y I ZEERE S T A

A

100[

RN 43 H
Elution percentage/%
N
=

ol N\ \ \
MR ZBRO: D) I HEE Al .

e
Eluents
B 4 RE SN 6 sk B ROR
Figure 4 The effect of different eluents

RS TEEBRENSEULHR

Table 5 Extraction effects of different extraction column

KR S YR/ % RSD/ % ZRBiFH0 148 SELkmay

Cis 54.47 1.43~3.62 &  Bir BN
MIPPE H: 91.82 0.45~2.31 B4 BlE B

2.0

n

o
o)

) )37 i
Response values/mAU
=

(=)

0
00 25 50 7.5 10.0 12.5 15.0 17.5 20.0
Fisf i

Time/min

4L HESTER 5 &

1. THE 2. RTHB
T ik S T
BS5 mmé Coleitneitn

Grouper Cig column liquid chromatogram

(1.20 mg/kg)

3. WIET

Figure 5

g
=)

—

0.5

i o
Response values/mAU

e
=)

0.0 25 50 7.5 10.0 12.5 15.0 17.5 20.0

i 1]
Time/min
1L.THE 2. %THB 3HWETER 4 WERTEH 5. 2
1ok 58 S T A 1

B 6 &3téid T ok B Al X R AR R A &% H
Figure 6 Grouper molecularly imprinted solid-phase

extraction column liquid chromatogram

FE 10 25 BOF- 29 8] i 243 591 g 91.82% ,54.47 % . MISPE #: []
WCRM YT Co MRS A4 . LR IR ) 3 2 5 [ 2
MISPE H:xF T % My 2 4k & ¥ B A e 5t 45 & o T fe . o 1
AL T E AU W S BEAT RO T K R B TR I 2R
W 3R 0 5
2.4 ZEXREHRNR

FAA LI 3 A0 B 43 31 e B AS [] 3 B (0,05, 0. 10,
0.20,0.50,1.00,5.00,10.00 pg/mL) R bR IME 7 2R 5 T
MB35 WAL 2% 1 i 4T HPLC 4347, DLW B (s pg/mL) 2y
AR AR LA TET AR Cy) g AR AR AR I 43 il 2 k) S F T 7 1y 28
JRR T 790 F v b 2L 285 R (3R 6) R <5 B T 7 B SRR R A
0.05~10.00 pg/mL ¥ Bl BN L 4R 06 R AT AHOC R Bk
# T 0.999 0, iz AR HERE F 19 B LA B 10 g B M A7 BE
fRE S R ARE E E VRE HE  E A MUE R R 20 pL
B LLOAE 5 M bb (S /ND 3135 B BR L 3% 5 36 % 5 80 T 7

43
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6 SMTEHRERBFREREZEFER . EER
Table 6 Five clove pheno drug standard linear equation and R*, the detection limit
SR LAETEE/ - R JE LR/
(pg* mL™1) (mg * kg™ 1)

T & 0.05~10.00 y=15 6332 +254.130 0.999 94 0.05

ST &M 0.05~10.00 y=20 521x+51.931 0.999 97 0.05

LT e iy 0.05~10.00 y=14 964x+187.960 0.999 95 0.05
3L 5 T & iy 0.05~10.00 y=232 5722 —90.424 0.999 83 0.05
BRI T 0.05~10.00 y=21652x+201.520 0.999 93 0.05

JEIRRTE R B E B BR (LOQ) 3 2 0.05 mg/kg. bR AE K &
10.0 mg/L WA il I ILE 7.
2.5 AEMEIANREEENEEE

li] 25 P A1 B A R AR AL 5 PO R AR R RS N 0.20,
0.50,1.00 mg/kg 3 >V B 16 B A ¥R A R o 9 0L X HE R AT
TR 1] A G B 5 AR AR LR T, B R T RIS A
T B 28 JRR IR - 3 b [ i S 82,0496 ~99.29 %0, HoAH
it A o D 22 (B A 0.06 %6 ~ 3,96 %0, 15 B A% Jy ik 19 2 B0k 4
[ IR 45 5 245 1) 5% B PR ARG DI 5K
3 &iig

A B 15 1 LAY T BV S8 [ AR 25 BOPE Sy R A BEROR
5 R AR AR AR EE S  ds — R R TR T T A B
SRR P 571 5% BRAGL I BT 7 o R GEWT L 1R R g3 1 BN [
FAZE IO D3R AN 20 5 D RE S L SCIBESH) Y LU 91 L o
FU PRI A L X J5 vk B e M PR REREAT T LR A PR AT . TEAR
WHEMT. THEER R TER HETER HERTER.C
Tt 5 T A ) 5 Fh A 39 B B4 SRR L R L A i TR

—_— [So]
wn (=]

Mg 37 i
Response values/mAU
S

5
0 ) ) ) ‘ ‘ : ‘ ‘
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Figure 7 280 nm wavelength of five kinds of eugenol ab-

sorption spectrum (10.0 pg/mL)

W% Hy 82.04% ~99.29% . RSD 7£ 0.06% ~3.96 % , %= I i
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Table 7 The standard addition recoveries and relative standard deviation of five kinds of clove phenol compounds (n=5)
1 BE HEAE EIEROEN
e hntRwesE/  F#E RSD/ it/ F¥E RSD/ mitEkE/  F¥E RSD/
(mg « kg™ 1) eE/ % % (mg + kg™ 1) %/ % % (mg « kg™ 1) e/ % %

0.20 94.72 0.20 0.20 94.84 0.19 0.20 94.63 0.39

I 0.50 91.82 1.48 0.50 95.06 1.03 0.50 86.44 2.61
1.00 99.29 3.96 1.00 98.57 3.03 1.00 98.12 3.96

0.20 91.27 0.31 0.20 91.87 0.29 0.20 91.68 0.35

5T &/ 0.50 82.33 0.92 0.50 84.82 1.35 0.50 83.65 1.71
1.00 86.29 2.27 1.00 94.13 1.61 1.00 88.28 2.46

0.20 90.40 0.16 0.20 90.47 0.06 0.20 93.93 0.21

356 T 7 oy 0.50 90.18 1.34 0.50 88.64 1.39 0.50 84.19 2.12
1.00 86.63 1.66 1.00 86.51 2.90 1.00 92.13 3.06

0.20 88.75 0.29 0.20 89.00 0.20 0.20 93.51 0.44

2’;%\% anl 0.50 83.84 1.67 0.50 82.04 1.43 0.50 83.34 1.32
1.00 83.87 2.42 1.00 86.80 2.45 1.00 89.05 1.28

0.20 88.44 0.65 0.20 88.05 0.49 0.20 90.75 0.42

z\gg * 0.50 84.24 2.26 0.50 82.17 1.48 0.50 82.67 1.21
1.00 83.92 2.10 1.00 85.06 3.23 1.00 82.42 2.44
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