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EmPIREZESNG E2RE

RER S8 AREE

= =, — — = oo _E-
g TR FEH W R A

AR R SR E T T e A el

W R

BATAEZ T A5 P R 25 77 ix(MOHWA0020.03) | 1% %A &% 3k 48 /&
MR 5 — AR BY i 2 ¥ #h 2% (High Performance Liquid Chromatograph/ Photodiode
Array Detector, HPLC-DAD) 471278 B5 Ji #| 2 5 #F » AHF 55 B A 5 2 48 Jg 7
% Mt H 3% 4% (Ultra-high Performance Liquid Chromatograph/tandem Mass Spectrometer,
UPLC-MS/MS) B % & 7 5 ik © RFIFZ M AR Z 12828 5h 0 #7138
IN6IABE FA AR R B ] 0 EST20%AR E] o AU RIAE1% T R CIE IR B
QuEChERS 3 IRy Hil i /73 » #e B IR EiFR A K TFRER » LB BEE b
# o H 0 2 A ACQUITY UPLC BEH CI8/Z #& 4 » # E 404k A1 0.1% 7 BRLIR 2 A &
0.1% T BR 2 P BF i g EATAS L i 42 » 208 05 B Bl 2 H 8 5 |4 AT iR ABILR R 0 &
TRZGMEE - RORTER - KR B B ROE Ky 358 5 ) 4 100-1,000 ng/
mL 4 » e 1778 B 34 4 10-100 ng/mL > A8 B 1% #(r)39 X580.990 © #2435 i
RFHRIEAE A GRE PR m2EIREZ20%A A - SRR B E
AA87.0-104.8% 2 [ » B B N 4 A7 B AM.8-9.3% F » S B 8 AR KA .6-
13.8%Z ] » & Z A4 R A582-20 mg/kg » 34 4 &1 A AR F] 31 R ob BE4) B N 2
S AR B T ik Z ARG o AT B B SR S 10F BRI BT I S 2 M Bk O ok 1
Mo BRI E AR TS L ERT TR -

R | B URMERETRMERLE  EE - SRR

[l

Al

PhIE I A HH s R s B A R 2
The » MR AR « iR E 2 /T
HAMR - (3T AR AR B A W e B OBk B R 2 B
3T VEE R - A7 PR e Sy B I P
FALERIIE TR R S R 2 RO
FER BRI T RER [RERIARAE R © B
fzhae® » HIA LIS (estrogen) IHE AT HERS
InFLE B O ER R - B S RRE RS

Friflatam ©

Bl R R 2 R M A Y (E AT
R KL - ARG R R bt e I A
V)2 R REETEDIRE - ML R A R
PR o BIERREII R R d I Al - PRI
HIBE I —E ML & - B REE N AT RES [
R EEE - WEINIRTE " RNy
R PR A R, @ IEERTIAIE R R
AR IR IR .2 AR - AR EH AT B 2 Rl
[ R IR R - HIERYaIEA N RERE AR
Bt o R RSP EERIIGEE - AIRIE
RS - (AT REE SARRIR R RUE -
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BB 2 B AT T ik B #E

ERE MR EE 2 i AT
NEWwETE T B ELIEE Z b TT %
(MOHWA0020.03) ; LA AE i 5 B
S RS A g H 2R (HPLC-DAD) » M1 &
FRR F R 55 1 256 P TR R (S YR R fe TP B AR -
FHNE L R - BEAOR109FEE
B2 AR BRIE 2 B o 5 - DA R
T AH i T 15 5 T > — MR A e 71 A HH 28 (UPLC-
DAD) /3 BT SR 28 R SR A S PR FA R R
14Z5 e R EvE FEBA IS LR B 5 e
QuEChERSZ BT BEEATZE R - Sk fE (E A
TR MEEEAFZE 2 BA GBI 3 AT L TR AR R 25 R
PEFAIG A - R LT 2R A SEE
3 e

AW ge 2 E T A5 d A
FHBEESHBEEGREE K KA LB
(2-phenoxyethanol) * F &7 7] [E]4 5312078
PHIRR .2 Z BT 51k - M5 R B
SR Ml 2 K H LT by 6] o g
V) FHIEREEMSE - SRFIUPLC-DADETT /T
RBEEE - BERIERE N ATIERE o BB
1= RORAHE BT BB B E 35 B (UPLC-MS/MS)HE T
G307 0 BROTHERS S HTHR R IRe] A RRE A
TR R REE R AT T

MFERTTE

—  RBER
HEZJLh KHE 5 A EERaf EmiE10
- el T EEbHE LA -

— B

) EE PR R AE g A Al - Bk e S PR
SABERF AR - #9905 Merck /A ] (Kenilworth,
NJ, USA) ; E#EF/K(ELEHR25°Crl
18MQ - emPd ) o

C) & MM N 8RR

(p-Hydroxybenzoic acid, 99.0%) &
% (Benzoic acid, 99.5%) + # R E K
(o-Phenylphenol, 99.6%) » K& L&
(2-Penoxyethanol, 99.5%) ~ ¥ FE7% FH i FH
fig(Methyl p-hydroxybenzoate, 99.0%) ~ %}
FEEH 2 N ES (Propyl p-hydroxybenzoate,
99.0%) » H R EHF KA (Pentyl
p-hydroxybenzoate, 99.6%) K %} FE 2% FH %
ZlE(Phenyl p-hydroxybenzoate, 98.0%)
9% H Sigma-Aldrich/2 &(St. Louis, MO,
USA) : B ELE — T BH(sec-Butyl
p-hydroxybenzoate, 98.0%) + ¥ FE R H
% BT Ee (Isobutyl p-hydroxybenzoate,
99.0%) ~ Hf ¥ H Ik ST EE (Isopentyl
p-hydroxybenzoate, 99.9%) % ¥ FE 7 FH I
C.EE(Hexyl p-hydroxybenzoate, 98.0%) °
¥ H Tokyo Chemical Industry’A &]
(Tokyo, Japan) ; % &K FH % B i (Heptyl
4-hydroxybenzoate, 99.9%) 5z % FE 2K F %
“FEE(Benzyl 4-hydroxybenzoate, 100.0%)
9% H AccuStandard/ 5] (New Haven, CT,
USA) ; & & (Sorbic acid, 98.5%) * 7K
5 (Salicylic acid, 99.5%) ~ ¥IFEA g
Z.BE(Ethyl p-hydroxybenzoate, 99.0%)
ORI ES T BE(Butyl p-hydroxybenzoate,
99.9%) * ¥ H Nacalai tesque/> 7)(Kyoto,
Japan) ; £ /K& (Dehydroacetic acid,
98.0%) J ¥ ¥ H % L i (Isopropyl
p-hydroxybenzoate, 98.0%) » 5% H Alfa
Aesar/\ F(Haverhill, MA, USA) °

= @A RMH

50 mLEfEVE (PPAE) » 551,000 mLAE &
(B I ) K B RE(0.22 pm » PTFEFS) -
£l EH Merck 2 A 5 [EHTE (ACQUITY UPLC
BEH C18 » 1.7 um > N{%2.1 x 100 mm) * [#
H WatersZ\ &) (Milford, MA, USA) ; ZZHV ¥y
Fil © EN method (SIS ¢ - EER S
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$90.5 g ~ HEKIEEESE4 g EALINL g 0 LR T ENFHA B -
5 1 5982-6650) » Original method (& HE/K % ENEHEE TR 2 S
$E6 g RALEM1.5 g o FE SRR 1 5982-5555) BV PO e PR R IR A AR B K 10
AOAC 2007.01 method (ETEFESH1.5 gkt /K mg - FEHERE » DL BRI E R ZES
FhfE6 g EESLHRIRE 1 5982-6755) HlE H Agilent mL - R A E £22,000 pg/mL > SHHEE
/\(Santa Clara, CA, USA) ° Bk 19TE [5/7 e 7RI S et AR HE L 254U 10 mg >
. FEHERRE » PAS0% H S TARIA A E A 2
* AR S mlL + B 542,000 ug/mL - [EE
() 8 = 2 W A I AT AR R RS (Acquity REHE RO - FA4CHFAE A - B AR - HY
UPLC Kz Xevo TQ-XS, Waters, USA) ° SRS FRORR & 0 PAS0% BB TR
C)fEIME & #5(VORTEX-GENIE 2, Scientific EESERR HEEERE  EE2
Industries, USA) ° FE500 pg/mL - HER 1 7IELGEHR50 pe/
EEHE S EEEE (2010 GenoGrinder, Cole- mL - EECERIIE WG e AR VATR - B
Parmer, USA) - PAS0% H EE S AR T 22 S R e AR
(o) o F% (Allegra 25R Centrifuge, Beckman Ky —RE LIE10 pg/mL > HER17IELS
Coulter, USA) - I Es1 ng/mL - HEEEE VUHC i & 4R
At TEHEYRTR - SSLAS0% R A T e
A~ TR A SR MR
(AR R Z.F2100-1,000 ng/mL » Ef& 17385 &y
1. F1%F B2 JBER - BRI 10 mL 10-100 ng/mL (£—) » HEAFEHEAR -
INZHE 1,000 mL (e o A
2. 50%FHERVAWE - BUFFEESO mL - N2k e B o B g KSHERE - B
TIKEER100 mL fA50 mLEE T » HIIAZEEET7K10 mL
(IR EAEA W 2 FR K& 1% 2 2R 10 mL - FHIA
1. BEIHATRA  BUFR1 mL - fIEBET QuEChERSZEFUHTHI(EN method) » 2 [ #f
7K RZ1,000 mL > FEEHEEE - BRI OEE > FERNEEHREER - 1 B
HEMERBIAHATRA - B FELUS B E R 1,000 rpmiREiZ1
2. BENFHIATEB © BUF 1 mL - R 3§14 0 LL5,000 xgBfE (055088 0 B BB
[%1,000 mL » FEEMEEE - B ALE 100 pL (a) * HIAS0% F EE AW # B 1,000
T—  20IERRBEI 2 IE R RECNRE
B BR A (ng/mL)

B e Rl it
L1 L2 L3 L4 LS

O~ BkKEEE « EIFCOETRE « A5 - BISE AR  B

PR 2.0 « BIRORHRINES « BIRORH R EAE - BEOREFR

THE ~ BIFCOEHERE TS - HRORHIRE TS - BIORH R 10 20 50 75 100
g~ BRI EICES « WRORARERS - BESEHRRCE © 5%

RHEEES - SRR R R

FHE - AR - R LR 100 200 500 750 1,000
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pL (b) » RRURRESEE % - R -
(AJEEHE AR B
FetE S RUTEE RS uL » e A
PRGN R BB R - R T VIR
TTHT - SRS PHIEHIZ Sl T TE - Bd e
Z&IIEHIRE - S EREERR -
S RORAE I AT ER B E R R T R -
J&Hi%& : ACQUITY UPLC BEH C18 °
1.7 pm > N7%2.1 x 100 mm °
JEMTERE © 357C -
FEEAHMEER : AB0.1% F AR > B
T3 0.1%F B2 F B
T -
RENERRE « a0k -
R ENHTE @ 0.3 mL/min
FEAZE :2uL -
Bt B BB R (Electrospray ion
source) °
BET = - ERET(EST) R BB 715
X (EST) »
“Efl& FEBA(Capillary voltage) :
AT LR T (ESTHER A4 kV
EIEHE T (L EBET-(EST)ERA1 kV -

*=Z - BExUREENTSRMNER R ZBEERE

TR

iF ] (min) A (%) B (%)
00— 2.0 95 — 95 5—> 5
20— 21 95 — 60 5—> 40
21— 5.0 60 — 60 40 — 40
50— 5.1 60 — 40 40 — 60
51— 150 40 — 40 60 — 60
15.0 — 15.1 40 — 20 60 — 80
15.1 — 20.0 20 — 20 80 — 80
20.0 — 21.0 20— 0 80 — 100
21.0 — 25.0 0—> 0 100 — 100
25.0 — 26.0 0— 95 100 — 5
26.0 — 30.0 95 — 95 5—> 5

BRI (Ion source temperature) :
150°C o
BB E (Desolvation
temperature) : 550°C °
SR HE RS T H (Cone gas flow) & 150
L/hr »
VA IR B0 H (Desolvation flow) © 1,000
L/hr »
filli F# 58 B it 5# (Collision gas flow) : 0.15
mL/min (R °
% [ FE{E ] (Multiple reaction
monitoring, MRM)f& =, : 2158 = -
(A R 2 B E
FE it = U I AR R VR R4S ul » 43 BITE
A ERORAHE T R E R A KT
(BB PELETT AT o e BEAT e S TR P 15
W e 2 Vit R W5 T e 26 B I AU AH T e 7
s R IR N YRR K iR
BRI & & (mg/kg)
g RS PHIEHE 2 & & (mg/kg) =

CxVXxF
M x 1,000
C : HIEHEMR RIS P & B IR~
JEFE (ng/mL)
V:ZEUGEE 2 & 1% %2 LG R
HETE(10 mL)

M @ BUBR iR < & (g)
F @ M Fb/akis

7N ARBR T AR

(HE R
TR ECE R (50% R ER AR ~ M EHiZR
B RIS BIIRE 2 gl g 0 T~ ()
KRR - RHEATT RO E 2
ERAETESNYZHS - DR E B
flERF(E AT 2 E

()R I L EL S S R
R~ ERE—FCRIEEETR - WARTL
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= 20JERpIEE 2 S
PaRiILY| BT b HIBERE T (m/2) > ERESEERA(V)  HFEEE(V)
EEVIHET (m/z)
[ el ESI’ 113 > 67° 15 20
113 > 95 15 15
FIK g ESI’ 169 > 85° 30 20
169 > 127 30 15
TR ESI 121 > 77° 16 10
HFOR R EST 137 > 65° 24 24
137 > 93 24 12
TR ESI 137 > 65° 24 24
137 > 93 24 14
R LT ESI 169 > 115° 40 27
169 > 141 40 23
ORI R F e ESI 151 > 92° 16 28
151 > 136 16 18
ORI LB ESI 165 > 92° 16 28
165 > 137 16 18
R R ESI 179 > 92° 16 28
179 > 137 16 18
R R L N R ESI 179 > 92° 16 28
179 > 137 16 18
HFORHRR T B ESI 193 > 92° 16 28
193 > 136 16 18
FHORHARRE T B ESI 193 > 92° 16 28
193 > 136 16 18
SR HRREE — T e ESI 193 > 92° 16 28
193 > 136 16 18
SR BRI ESI 207 > 92° 12 19
207 > 136 12 19
SEHFSOR A R F T ESI 207 > 92° 12 29
207 > 136 12 15
FEASIREl P NI ESI 213 > 93" 12 13
HAR RO ESI 221 > 92 12 23
221 > 136 12 21
AR ESI 227 > 92 12 27
227 > 136 12 19
SR A BR BRI ESI 235 > 92° 12 23
235 > 136 12 17
TR ESI” 139 > 77° 16 28
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(B ER A HEAT AT o R B S A 2 I e TR
T B e X RENRE - 5 RIS EE
KRR -
HEZEHBR AR - KA (IR
HAEZE FR - 43 BIEEN100 pL - JIAZE
B VL Fd A & AR AR ME A 10-100 pL » DA
50%FHEHA TR EAZE1,000 uL - (EEHRE
VLR SA W - R A ~ @IRET S
M > SRS DGR I T - B 5
FHISHNRRE - 55 RIS EREE VLA SR -
FEHIT I AT 5 58 VE R B AT ghiz 2
RER - AR EACRIGEERUE -
(%) =
; HLRREGIALE
O
(E)E BRI FHE
BB R 22 HBfRzin s - I AGEE203E
PTG AW - R T~ (ZECIRAE -
TAE H A EATSEE T - HIEM BT
PRI . & Sl 51 B S5 [m R i B
- BErERTER ST E R
/FEEN L (signal-to-noise ratio, S/N ratio) * DA
PG AR B TR E R -
() HERERE 2 B
BB R 22 H Bz es - 2RI AN
(e e o B FH AR MR VA - B L 43 I & AR
R~ AORER R R A LBE20550 mg/
kg + HER17IHEPIE R F52 5 mg/kg » K
A WZEEERE - RFEHAETSER S
7 o WIE R S PR 2 & &l RS
lalE - DR AR B 7 1k MEREFE -
(EREEE 2 BT
1. EE M
BB #2222 Atz Es - 5 RlInAR
el AR AW - BERIE TR
R~ ARERE K _RE 20K
50 mg/kg * HER1THEMIERR2 55 mg/
kg * KFL ~ WZRCHRIE - REHNET

)-1]><100

SEESNT - HIEMG RS PAIEE 2 &
EGEHEE H AN 2R8 - DEHEA
s ks BRI
2. FRERE

PUGBE %2 22 A Bz - S RIIAR
INEGRES AR VATR - BEE R &R
FHEE  BIORERM R KA L2205
50 mg/kg * HER17HEEEF2 55 mg/
kg @ KT~ WZECHRIE - RARESTH
SrREST ST AT - MIERR RS 2 PR
G2 &Rl T RS H 2 AR
DARHAE At g 7 52 h R -

T mEELBEREZFHE

HTEBTHERE - MR - (R
> WERETESVEHZEE - et
Tk #A% -

FEREETER

— ~ DR

AW FUE R T R Z A R2H R 3L
B NS R BT 5 B B SRR I E T
BT ) FE MR TR (L 2 IR S T DR AR
X BEOIT IR AR 2 B E R I
2o E IR DR AR A I 1% Bl HH 2 S
TH o HERTER - SRR R AL
FREEL 1S e BEE T B OERIFnE
=Fn  REEMEELTTER ~ (B 2T R
TIRGRCFETT 4T > ATTS MRMIE A7 4 e —
7R

= AURRIRE M LEE

A FE R P B 5% 2 B 2 B P TR A
faka )ik - TEENAEH T KES1%HE
< CHEVEWE > B & A Original method %< B A%
Bl - SRR ZFRRUR - &R AEPIUPLC-
DAD 3 i HE RS £ i o S 7 H i FR S 55 1478
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100 >
o o m/z 113 > 65
N p-Hydroxybenzoic acid
L o L LI B B o e
4.00 6.00 8.00 10.00 12.00 14.00 16.00
4.69
103\03 JL-- 2-Phenylethanol m/z 139 >T1
0 L L B N B R B UL BN DAL LA ELAL S BRI NLSLL AL B
4.00 6.00 8.00 10.00 12.00 14.00 16.00
4.95
100
5\03 Dehydroacetic acid m/z 169 > 85
0 LRI L AL N L B AL BN UL BLELELL B LA ALAL BN BRI N R
4.00 6.00 8.00 10.00 12.00 14.00 16.00
5.08
100
=2 i Methyl p-hydroxybenzoate m/z 151 > 92
O
4.00 6.00 8.00 10.00 12.00 14.00 16.00
5.26
1003 Jt o m/z 113 > 67
IS Sorbic acid
0 L L B AL B LA BN UL BN DAL B S BRI NLSLL AL R
4.00 6.00 8.00 10.00 12.00 14.00 16.00
5.29
1000\0 Benzoic acid m/z 121>7T77
O
4.00 6.00 8.00 10.00 12.00 14.00 16.00
100 5.79 m/z 137 > 65
oé Salicylic acid
S
0 LA AL AL R N B LA BN UL BLELELLA BN LA BN BRI N R
4.00 6.00 8.00 10.00 12.00 14.00 16.00
100 6.37 m/z 165 > 92
c\oé Ethyl p-hydroxybenzoate
o+--r--r—rrrrrrr—r—rrr e
4.00 6.00 8.00 10.00 12.00 14.00 16.00

Time (min)
B— + LLUPLC-MS/MSH#fr20IE /5 B HEIHZ % B 2 MRME A Bl

PIRE b Tiis - AEREUR - 14EMIERZ & BFA et B HUE R L EEE - ET 0T
PR KB RAR R BTG RER AL rn EIE TR A R B T i o

" LB R T L WO L O (TR 5 oo a¥ Al 3 M T B AEIUA ) Bl (Original
R - MERTREIESE - MERERMERGIEEI 28R method » AOAC method ZEN method)Z #HY



53
BB 2 B AT T ik B #E

Isopropyl p-hydroxybenzoate
propyl p-ny Y<\

7.007 20
100 ~ m/z 179 > 92
3 Propyl p-hydroxybenzoate
400 = 600 800 1000 1200 1400  16.00
100 783 m/z 213 > 93
o\o:i A Phenyl p-hydroxybenzoate
0 A E——
4.00 6.00 8.00 10.00 12.00 14.00 16.00
100 8.08 m/z 169 > 115
o\ozi H 2-Phenylphenol
0
4.00 6.00 8.00 10.00 12.00 14.00 16.00
——p Isobutyl p-hydroxybenzoate
100+ 8. 078 46 5 67 m/z 193 > 92
3 sec-Butyl p-hydroxybenzoate ™ Butyl p-hydroxybenzoate
400 = 600 800  10.00 1200 = 1400  16.00
100 8.68
o\‘% l Benzyl p-hydroxybenzoate m/z 227 > 92
o+
4.00 6.00 8.00 10.00 12.00 14.00 16.00
11.30
10.76
100 {0 a m/z 207 > 92
B\° Isopentyl p-hydroxybenzoate Pentyl p-hydroxybenzoate
L
4.00 6.00 8.00 10.00 12.00 14.00 16.00
16.05
100
Q\% Hexyl p-hydroxybenzoate ﬂ m/z221>92
0+ T T T e e
4.00 6.00 8.00 10.00 12.00 14.00 16.00
100 16.87
0\03 Heptyl p-hydroxybenzoate / m/z 235> 92
0 LN AL BLELELL LU BLNLELULRN ILILNLELE BLALELEL BLNLELELE B T T T
4.00 6.00 8.00 10.00 12 00 14 00 16 00
Time (min)

B— - LIUPLC-MS/MS#4720I&8Rh B EIIE % & 2 MRMEHT B (18)

R FHE BN A (B R LRE) BMEETER TS ST R LR E
ISHI20TE PG A (R R e ~ AR B R R o Bz a2 - w5 SaNE s - HREEHEN
ALBERS50 me/kg » HER17HELGEE RS me/ method % B Bl 2 [EICR B £ - MR P g
kg) * LAARERZEH0AR » 6573 5158 F 3T 25 Y Z R R AN E - RERIDIE 1% R
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Recovery (%)

‘

Recovery (%)

120

100

N X
oS O

o~
[e)

20

RSV BT

FASArri |

8= - BfF A E R NMN20I8RA REH L

Original BAOAC mEN

~<§D

&d@
ISR AR
Sttt
F ¥ F
& \
Compound

B ez B B AR NN20TE R fE EI LU 2 BE 2 BC AN [FIQUEChERS Z2 BRI 2 ZXHVZIR

Original B AOAC mEN

Tred
|

& &
(4) ()
PO oy
(53
RS S

T AT AY WY \Q S \Q Y

Tavavaly S D

Q)oxno Q;& Qé\ QOQ Q‘QQ «23‘*
Compound

E1% P2 CREARER T RIQUEChERSZEEU I -2 Z2ENZI R
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LIRS ZEAR - 53 il o P 3R 2 Ry
Bl ZER AR - AE R AN = Frs
BRPEDA G < [BIPCR R Bl e - R AT
ZATEE R B A PR 2 1% R 2 LI
J<EN method #E U FIHEFTHEI -
= B tE2EHE

A AT E TR B A IRERT
G TYIZREST - 73 I B 22 (A ta e R N
20ZH PR B HE b 2 22 b B 1 g - fCR R
FiEd s AR R R E A EERAETT
T > BLATS 208 8 R 2 TR T STMRMIE] 78 5
TTHIE - FERNZE ORISR

SRR 2 22 B im e BUR IR T ).
W HIEP B - BUR AR E— R RAT

» IR R A ERIE 5T

EEFE Nl gt g o B0 e E i EE
BT BT LIETE - s e s iR 515
Wt AR BB AU (matrix effect) » AR
TE AR B L B VUi B AR 2 R Rk i B LS
B FERE (FRIY) - FHRET » BPEEIZ &
B ESTHA-11.8FE5.2% » BF R HEHE-20E20%
CHIE > BREESEREZE Y BRI
DIEE R AR T E &

Z=P0 ~ 20185 B 2 BB RFERF A

ST TEUE R B VR R HESE
R TR FHRAMRE SEE R fHpRE (o)
O y =2,189,868x + 5,071 0.9989  y=2,304,256x+ 2,954 0.9998 52
FEKEER y=31,032,600x - 7,112 0.9999  y=31,489,226x - 9,095 0.9999 1.5
R y = 826,080x - 21,195 0.9991  y=728,309x + 15,783 0.9993 -11.8
SRR y=17,462,309x - 18,372 0.9993  y=7,286,106x - 13,808 0.9990 2.4
Vi y=27,911,047x - 20,070 0.9999  y=26,231,382x - 2,727 0.9999 -6.0
AR y=1,790x - 22 0.9990  y=1,584x - 82 0.9965 -11.5
FRESE RGBT y =4,039,622x - 6,848 0.9996  y=3,791,097x - 3,276 0.9998 6.2
SR LB y=4,671,542x - 6,091 0.9998  y=4,521,812x - 9,490 0.9995 32
IR RN y=7,547,199x - 7,371 0.9999  y=7,217,446x - 12,244 0.9996 4.4
R ENEE vy =6,286,355x - 10,368 0.9992  y=5,911,491x - 10,043 0.9997 -6.0
HIRFRT NS y=9,737,487x - 9,309 0.9999  y=9,165,435x - 13,644 0.9996 -5.9
EORHARAETHE  y=11,074,833x - 13,239 0.9998  y=10,344,151x - 16,408 0.9997 -6.6
HIFRREHME T y=6,461,640x - 10,333 0.9995  y=6,038,814x - 12,035 0.9994 6.5
HRR IR TR y =15,070,152x - 21,287 0.9998  y=14,094,565x - 22,165 0.9997 -6.5
RN y=12,834,829x - 14,437 0.9999  y=12,267,808x - 26,248 0.9996 4.4
SRR R y = 32,649,620x - 45,735 0.9995  y=30,385,297x - 45,563 0.9997 -6.9
R TR RS y =14,924,378x - 10,790 0.9998  y=14,839,003x - 24,018 0.9997 -0.6
FRESERGI AN = y=16,553,223x - 20,829 0.9997  y=15491,646x - 17,611 0.9999 -6.4
SRR R B y =4,904,955x - 7,102 0.9996  y=4,722,320x - 5,525 0.9999 3.7
TR OEE y=574,168x + 5,207 0.9986  y=572,458x +4,015 0.9997 0.3
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A~ FEMRRZ A

AN FTEE E B b S (B B LR (F R ki
B REREEE - DUETHE - DOl
NI EATE » FEAHER S EHER - K
B K —HE ZBE20 mg/kg - HER1THESE
P52 mg/kg » WARMPRHEL LT ~ (8209
{E - IRFEIH NHESTSEE 0T - HIEM#EH20
T B G R 2 & 3l A S 39 [ SR R 38 B4
B o 2055 G 2 SRR R AR 7
589.2-102.4%521.9-9.3% (F 1) » BERAHIHE
B RIN20TE SR - HUERERE & E R M

FFEHESORE » HEMRME AT E 2 o 1 Bl
TE B I 2 GRR/ R IL R KA 10 - B Ak S
FERRE - HRER N KA R
MRPRETR20 mg/kg - HER17IEFR R E ik
FRANET R52 mg/kg °
N~ HREERBEE 2 HE

HSE 22 TR A8 VS T 008 R 2 03 o5 g A e
B - SRS SRE ZEERIIE - (KR
FERE R R E KRR~ AR R &
R LBE20 mg/kg - HER17IEFGEH 2 mg/
kg FIEREEERMNESBERFR « AR

&RA  201RFHEE 2 FEREE  FERE R E BAIRETERER

ST WINRE R AR PaRiic?)| INIIREE  [EERGE RS
(mg/kg) (%) (mg/kg) (%)

RHAN  FZHM FHEHAN  ZHM

(n=5) (n=10) (n=5) (n=10)
[, 2° 95.7(3.9) 93.3(5.1)  HIFEORHE TS 2% 100.6 (3.3) 98.8(4.2)
5 99.2(2.4) 97.7(2.2) 5 103.4 (2.7) 102.5 (2.3)
FIKBE R 2° 95.6(2.3) 92.7(4.9) HIFCRHEEE TS 2° 98.8(2.9) 97.6 (3.8)
5 98.1(2.2) 95.4(3.4) 5 102.2 (2.2) 102.4 (1.7)
2 20° 93.5(2.3) 93.4(4.0) HFORHBE T 2° 99.4 (3.1) 97.9 (3.9)
50 99.1(1.8) 103.3(5.8) 5 102.3 (2.3) 102.4 (1.9)
FFCRF R 2° 90.6(2.6) 90.8(3.4)  HFFERHEELHS 2° 97.5(2.9) 98.2(3.8)
95.8(2.1) 95.4(1.8) 5 99.6 (2.7) 102.2 (3.3)
K5 2° 94.7(1.9)  92.7(4.1)  HHFCRFIEE LS 2° 98.5(2.9) 97.7(3.7)
99.2(3.7)  99.8(2.9) 5 101.3 (2.3) 101.9 (1.9)
A EATR 20° 89.4(9.3) 93.009.3) EIFCRHFEIER 2° 102.4 (3.3) 101.2 (4.2)
50 95.4(4.1)  99.9(6.2) 5 104.8 (2.2) 105.0 (1.9)
SR R 2° 96.8(2.1) 95.5(3.9) HIFCRHIEECES 2° 96.2 (4.5) 98.0 (6.6)
5 101.2(2.7) 101.3(2.1) 5 87.3 (3.5)100.1 (13.8)
SR LG 2° 100.1(2.3) 98.8(3.9) HIFREHEETHES 2° 101.1 (3.1) 100.0 (4.0)
5 103.6(2.2) 103.7(1.9) 5 103.8 (2.3) 103.9 (1.9)
PR RN 2° 99.9(2.8) 98.6(3.8)  HIFEIHIIEETHS 2° 89.2 (2.0) 90.2 (4.1)
5 102.9(2.3) 103.0(1.7) 5 87.0 (4.1) 91.5(6.0)
PR R N 2° 99.0(2.3) 97.5(3.9) < IEHA 20° 96.7 (5.9) 95.2 (4.7)
5 101.5(2.1) 101.1(1.6) 50 103.8 (3.8) 100.7 (4.9)

Aaba TR E MR
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TN 2HHRBELL A SRR AR M T T IED
CIGEZ FER LR

isiAR R C MM & (g/ke)
NEREHIE  AWTRHE
112-RP004 0.63 (2.7) 0.65 (1.8)
112-RP005 0.51 (8.3) 0.54 (2.8)
* MUEDLER AT PIIEER - SRR R A R
3 He(%)

* RS 108451 H 30 H IR 5108190015558 1
EIE T st G K5 77 (MOHWA0020.03) |

BIERY K —HE 2250 mg/kg - HER17IESE
FilRyS mg/kg » AGHARHEL LA~ ()2 0
TE » FARIFE T H N 53 BIETT SEEHE 437 »
TE20TE A I 2 & Bl 51 B S [ R R 8 B
TR -

FER BN - AR H A Z SEE EICEN A
87.0-104.8% 2 [t » [F] H AN 8 EAZE ST IR 1.8-
9.3%:2 [ 5 FARIARE ST H 2 8 AR A
1.6-13.8%. 2 (1) @ EWHFEHESURE" > B
AR TR R R RIF YT RS (R
BV EEE ) -

+ ~ mEESEA ML

B TR B T R e A AR B T B KR
B2 TS - BTEET SR04 - Wik
AHFFCAT IS 2 K 5 e T B I & & 2
T AERET R iER S T mEEA
Hepigigigrtmt - HREZ2AREFC =%
e B - BREEREESE  BIEE
1 gl 201 ¢ @ KRS EHE 0SS
210075 - DAFF S EdhindiE - SiRgEAS
B 7 R E O R S & 0 51 R0.63 12051
g/kg » W EARRRFE ST L S HTHS AT T Eb i (=
) BN E SRR -

i

AT FERE LR H A A st

TR B R VA AR B Fl &
ZEAU T - FHESFABRIT A SR 71k - RIER
DA AT F 2 R R BR AR - BRURER
BaR o ARSI I EIA A 2038 R I -
HEEIEE R Z P EE 118 - AT
Eaim B B2 2% « RIF5E A2 MR
FAE T FE (FEAE M S TR 2 ) B 1 S RO
> HIEHE  HEEER N SRR LB
TE MR R20 me/kg »© HER7IEMEHEC E
BRI 2 me/kg » HEE AT LN 2233 fE
AR BITT E s TA0E » DURFHRER0EE - e
Bl A e 2 E R -
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Development of a Multiple Analytical Method for
Preservatives in Foods

CHING-HAO KUO, CHUN-JEN FANG, CHE-LUN HSU, LI-YAO TSAI,
YA-MIN KAO, MEI-CHIH LIN,AND SU-HSIANG TSENG

Division of Research and Analysis, TFDA, MOHW

ABSTRACT

The “Method of Test for Preservatives in Foods (MOHWA0020.03)” announced by the Ministry of
Health and Welfare in Taiwan is based on high performance liquid chromatography coupled with a diode-
array detector (HPLC-DAD) to analyze 12 preservatives. The aim of this study was to develop a multiple
analytical method using ultra-high performance liquid chromatography/tandem mass spectrometry
(UPLC-MS/MS) to analyze 20 preservatives. An ACQUITY UPLC BEH CI18 column was used, and
0.1% formic acid and methanol containing 0.1% formic acid used as the mobile phase for gradient
elution. The mass spectrometric parameters of 20 preservatives were optimized. The linear ranges of the
20 preservatives in this method, except for benzoic acid, 2-phenoxyethanol and o-phenylphenol, which
were from 100 to 1,000 ng/mL, were from 10 to 100 ng/mL for the rest of the 17 preservatives. Their
linear correlation coefficients (r) were all greater than 0.990. The sample was extracted with acetonitrile
containing 1% formic acid and QuUEChERS extraction powder, after centrifugation, the supernatant was
diluted to a constant volume with deionized water. Twenty preservatives at 2 concentrations were added
to the blank samples, and the accuracy, precision and limit of quantification were evaluated. The results
showed that the average recoveries ranged from 87.0 to 104.8%. The intraday and interday coefficients of
variation ranged from 1.8 to 9.3% and from 1.6 and 13.8%, respectively, and the limits of quantification
were between 2 and 20 mg/kg. The above results all complied with the validation guideline of the food
chemical testing methods published by TFDA. In addition, ten commercial bakery products were used
to verify the applicability of this method. The results were consistent with the product labeling and there

were no matrix interference.

Key words: UPLC-MS/MS, preservatives, bakery products



