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SR HETEEREREDTRmPZEHEE

BEA

i

lik::; gg_g? %:_3 ,@*%‘}fb‘ﬁi Eﬁﬁ*kﬁbﬂv

il

A 2

AFF G E 2B sk AR K 47 ¢ B T3 2 (liquid chromatography/tandem mass spectro-
metry, LC/MS/MS)FI* f &3 T F:2 1 % £ & & i Bl(multiple reaction monitoring, MRM)
AR PERP S &Y F T Bi(benzoic acid) ~ ¥#¢ ¥ 7 i (p-hydroxy-benzoic acid) ~ k1§
i (salicylic acid) ~ ¥25 F ? & ¥ fiz(methyl p-hydroxybenzoate) ~ ¥ ¥ ¥ & ¢ fin (ethyl
p-hydroxybenzoate) % $+%¢ % ? Fi 3 fia (propyl p-hydroxybenzoate) ~ ¥+ % 7 it R 5 fig
(isopropyl p-hydroxybenzoate) ~ ¥+ ¥ @ 4~ fig(butyl p-hydroxybenzoate) ~ 435 % ? pA £ =
fin (isobutyl p-hydroxybenzoate) % $25 % 7 f& ¥ 7 fig(sec-butyl p-hydroxybenzoate) 1078 I &
A2 WeB T E o HAEE P RS ghe k2P ER(1 1, v/v)iB 30 mL 0 RF304 480 2 A
oK FEES0mL o R g 0 454000 rpmit 104 4 0 B FiR 50.22 pmi R s 0 @
Agilent Poroshell 120 EC-C18 (2.7 pm, 4.6 x 100 mm) & 47 ¢ 4 > 120.1%7 i3 % & 7 0.1%"
fz s SRR YRR F R BT RAAT e RS SR D AR ERE

Bt o Aok R 50010025004 kg 72 £k 0 BT 43760-115% > R R

de | >v20% ©

FASERE - BARTERETSREERLE - PR

il

Al

i P R S N BI9T7F 115201 R A
23097040559 154} 38 7)) r ﬁfﬁ#,ﬁgﬂpi@@ £ | T
[ELE ﬁftf“fﬁ@ﬁé 5 A Fﬁ‘?’ﬁf? ﬁ FE -
Zju;ﬁfﬁ#l;{/ PEHMEYE o 55 250 (S FI =918
Ry B@Fﬁj@ﬁﬂ Do 2 PR (sorbic acid)
ol D RS (potassium sorbate) ~ = 1T A RE)
(sodium sorbate) Fjﬁéﬁcalcium propionate) ~ ||
[%57|(sodium propionate) ~ 2. 7F§§f§(dehydroacetic
acid) ~ & "J‘ﬁﬁﬁiéﬁ(sodium dehydroacetate) ~ Z 'l
% (benzoic acid) ~ # F'If&{|(sodium benzoate) -
SR P ¢T(ethyl p-hydroxybenzoate) ~ 5
FRE 'Pﬁﬁﬁﬁ(propyl p-hydroxybenzoate) ~ S5

HpIpET Eﬁ(butyl p-hydroxybenzoate) ~ %}¥EH
F 'E@Ez‘ﬁjffﬁ(isopropyl p-hydroxybenzoate) ~ %1%
HPIR g ﬁﬁ(isobutyl p-hydroxybenzoate) - 3%?3
# (biphenyl) ~ = Eﬁ@{éﬁ(sodium diacetate) ~ ¢!
= ATk (calcium sorbate) ~ # [IL#8 (potassium
benzoate) ~ F RGPk (nisin) ~ £ T HFLE
[T ] (thiamine dilaurylsulfate) ~ T* [ (propionic
acid) ~ GHBETAIZ (natamycin) b BER F'IEQPIEFF[
(methyl p-hydroxybenzoate) 237" « E ([ 177" ffli = [
ALY 2L R R ~ U Y
FILAS ~ TR A8 AR~ 5 FA',EIZS%J‘LF;V
E TS AN CRT (= NIV R R 2 I A U (R
B PRIE ~ BT Eftﬁ'ﬁmﬁpﬁl R
TR E’F]S"“ C PEAEOR R R
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AfBEPIFIIE R 5T

S~ P~ PO S s b iﬁfﬂ’?ﬁ“ : Fﬁ%ﬁ%ﬁ :
RO SERDULE - TR A - 2R -
@%H\%‘EW\%%‘ﬁ%‘%&W%W~
WEEV PR W W T AR - Mg A
By AR
NBI90F 1E[ 9= >k s I @ A

4 5709000026525 98 F 8 F[ 13| 11| =42 A4
570981800288 %K 7 £ §1 12 0 il f
CNS 10949 N6190 ™ ﬁfﬁmlrﬂ’ﬁﬁ‘ﬁﬂ;‘/dﬁﬁéﬁ g
D A B ) R
73 Eb7E > By M ¢ AR R (salicylic acid) -
# P& (benzoic acid) ~ ¥R P I (p-hydroxy-
A% (sorbic acid) ~ 2 7J<ﬁﬁfl§
(dehydroacetic acid) ; 572 K @ BpEHR F'[E—@F"ﬂ‘ﬁ
(methyl p-hydroxybenzoate) a“:ﬁ?*'i F"@Z*‘*f
: PR F(pmpyl

s PR F(lsopropyl
SR PR f(butyl
PR ™ f’(lsobutyl
p-hydroxybenzoate) ~ S [ ITA ] f(sec -butyl
p-hydroxybenzoate) o [t baR [ VS0 fnkd
53 T S ?ﬁﬁ'%ﬁ’?ﬁ% ROV WS
B jl A R R (3 > “IhTo8 & P g ot I
FJ ?ﬂ&ﬁ”@ﬁf Tﬁ%@@iiﬁ (liquid chromatography/
tandem mass spectrometry, LC/MS/MS)H|" |1/ ¢1
Wi ?—ﬁﬁi (positive/negative mode)!| Pfél S
JHll(multiple reaction monitoring, MRM)fi= > [ﬁJE\JJ?
BT T 2 i 1 F 1 (benzoie acid) -
o | 2 A& (sorbic acid) ~ 3 7F[§f£(dehydroacetic
acid) ~ <[k (salicylic acid) ~ Ef¥% F'@Z{F"p’ﬁ
(methyl p-hydroxybenzoate) ~ %[FEH F"@Z“’EIFE
(ethyl p-hydroxybenzoate) SZFIfFt i Ak 1%
S 7_#’7’17“15‘]‘1%{&* I ﬁ iﬂf&ﬁl%ﬁhﬁ ﬁ“@f'rr?g
fﬁJEﬂﬁ?ﬂUlOEW ,@JJ/ﬁﬁﬁ&U?it  IE ] hwkRe
jﬂrﬂ‘;;[/ F l]g'[fj °

benzoic acid) ~ ¢ 1~

(ethyl p-hydroxybenzoate) ~ ¥}¥EH
p-hydroxybenzoate) ~ S[FEH
p-hydroxybenzoate) ~

p-hydroxybenzoate) ~ ¥}¥E%

MEETE

— ~ RE@RIR

50991 82 107 H] » {117 {5552 GBI
%%Vwiﬁﬁﬁi’mﬂ[ﬁ%Vﬁm 5 i)

1159 U5 BRSO+ HAH S ¢

~ i

A P& (benzoic acid)(F1% 99.5%) ~ Ef¥E
% P& (p-hydroxybenzoic acid)(99%) ~ “J<H# %
(salicylic acid)(99.5%) ~ E[H¥EH F"@f{lﬁ"fﬁ(methyl
p-hydroxybenzoate)(99%) ~ S5[F% [ ‘*f(ethyl
p-hydroxy benzoate)(99%) ~ %R F"E&[ f
(propyl p-hydroxybenzoate)(99%) ~ Sf¥IH L™
Efﬁ(butyl p-hydroxybenzoate)(99%) » Ffr 1 |38k
o B4 Nacalai Tesqucﬁ[‘?{iﬂﬁ?ﬁr O S
FIPRE f’(lsopropyl p-hydroxybenzoate)(99%)
SR PR R fﬁ(lsobutyl p-hydroxybenzoate)
(99%) ~ SEfFEIR PR f:(sec -butyl p-hydroxy-
benzoate)(98%) » FHFR T | :ﬂiﬁjﬁj Ao FEEIEIA N
i f%@g"gﬁ"ﬁfz?uﬁﬁ ; 7“’%%?5'“4(35@  FE R
Merck ** ﬂJ

= =E

BN i’ﬁﬁﬁ(o 22 um » 25 mm > Nylon »
B Titan * i ﬂﬁﬁ'?ﬁ?ﬁ@oroshell 120 EC-
Cl18 > 4.6 x 100 mm 2.7 um > 3 Agilent * HJ)

M0 ~ 321
ﬁfzﬁ[%%’?fllﬁ’fﬁ’@’? '#e(liquid chromatograph/
tandem mass spectrometer, LC/MS/MS) : kAt gt
sk £ Dionex Corporation (Sunnyvale, CA, USA)
JUltiMate® 3000 Standard LC Systems o = F&f 9’?&
U= ’?’T“?‘F' 5 FiApplied Biosystems (Foster City,
CA, USA). API 3200 LC/MS/MS System > £
ﬁ%ﬁ@?ﬁf (electron spray ionization, ESI) » [ﬁjﬁﬁ}%
fiel Analyst i ¥ FEIE AL s SR (Eyela,
MMS-510, Rikakikai Co. LTD., Japan) °
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AT p;f;rﬁﬁﬂyi SYRTAED T

5 IBERECERR
%ﬁmw%w@\%ﬁ%
FER PIPRPT B

PIFE ~ AL ~ %
|[p§ AE‘“ ﬂ:j‘g{: P]@i

E‘F ~ EREEAR T "E&E . f" SRR Fl[p&ﬂ fﬁ B
%Fllflﬂ)’-{ﬁ'[—’ fﬂ « SRR I floﬁ,% ﬁﬂﬁ@
TR0 g I B e Fk‘ﬂoo mL »

[ *ﬂfd‘ k(1000 pg/mL) > {IEFEEGRS o [0 "
S5 HIFVsEVEYE RO > I B ARRE50.05-10

pg/ij/iﬂﬁ%L%i?ﬁ& )

7 R A
\'HF'§£%§V1EAE?E‘5 g JJDFI[E@ : Ej Fﬁgjj‘ﬂk(l 1
v/v)?’ﬁ?[ﬁw mL > 400 rpm$P=43055 48 > ') EE
10714\%}:1& )

“FL[} 50 mL > JEL = > #74000 rppmES -
9 REE0.22 ne TR + (R -

T - SRRBETER L R

(Nt Vet
Fgl;[d—’r:g?‘th : Agilent > Poroshell 120 EC-C138 »
4.6 x 100 mm » 2.7 pm

FEEIM Al s 510 mMRFRSED 3
3?\7\2@ ) Bik FA»I]O mM sk P T
3?@& s PRI -

EATEEEE - 30°C

sl ¢ 1 mL/min

=R 10 L

rR— -~ RAETREEHE

o . PR
fjfE](min) i3 (mL/min) " (%)FI 5

1.0 95 5

1.0 60 40

12 1.0 45 55

25 1.0 40 60

25 1.0 95 5

28 1.0 95 5

Akt 510 mMFREED g FI%YJQ
Bijk : 10 meﬁf&% I Flﬁg

TR B VR B [ (Y

HE %”F%’E_%Ionspray voltage) : 4500 V
WAEERIE % (Source temperature) © 600°C
A fzg[ TS [ARHEE (multiple reaction
monitoring mode, MRM) » 775
%"?I?E%:
xR BEEZDNSH

Compound Precursor .Product Cone Collision
ion(m/z) ion(m/z) voltage (V) energy (eV)
g 121 7 -40 15
121 121° -40 -5
?‘ﬁg% 137 65° 07 40
Frpk 137 93 7 6
A 137 65 32 41
137 931 232 26
B 151 920 37 20
FREFTE 15t 136 o o
BER 165 92° 230 31
PIB{AP‘E 165 137 230 -18
BPER 179 92% .38 32
PP (P 179 137 38 19
BRI 179 92° 238 32
P T I 179 137 38 20
HEE 193 92° -39 32
P @ﬁ 193 136 -39 Y)
EFERP 193 92° 39 3
[CA0 EIF, 193 136 39 a1
EER P 193 92° 39 )
RN r 193 136 -39 2]
a: RIS
- IRERR < RUF

2 I IR £ A FL& s 53 HE FLC/MS/
MS 5 #7 J\Jiﬁiﬂ"%pﬁﬁﬁa (A Al oA

N~ EREREREEE
FepEE ’Iﬁ%&bfﬁﬁyg& 10 uL > 517 s
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ﬁ#ﬁ?mﬁ“ e

MR LSRR [ i 5 47
Vﬁﬁ?&ﬁ:@(‘fjﬁjiﬁ?@ Wil gtﬁ“ﬁpﬁgﬁg 1 4% %' =
ﬁgl{?ﬁ”ﬁ'ﬂ’%ﬁ@ §FJ@(%L YOI > = R
P AR S PR i (k) -

. , \Y
R I B RRE (g/kg) = C % Vs

C : g yEpnzssk B’&ﬁf?” B (mg/mL)
V: ﬁ%‘ﬂiig / #Af(mL)
PIVESTITRED E1E (g)
=- Eaaﬁ*ﬁﬂﬁﬂﬁﬁﬁf*%k‘l@#f E©
FESEEE 9 ﬁzﬁlwﬁﬁ 7 o =T

Relative intensity I K FrEIR

(% of base peak) Tolerance range (%)
>50 +20
20 to 50 +25
10 to 20 +30
=10 +50
'I' N //J\\Du@u&nﬂ%m

IR Y TR £ e
ko E Y £50.01 ~ 0.02 ~ 0.04 grkg » (R
%‘%ﬂi’”ﬁiﬁéft?é » FILC/MS/MSHE 53 4 » [l

m&p:&&?ﬁﬂﬁg@rg@sﬂ%wﬂw ﬁi{er@r’r
B I/itﬂ“ﬁﬂﬁf IRSARIE D Hiﬁﬁﬁigﬁifﬂﬁ
SR LB D SRR .

+— - BB E (matrix effect)
ﬁi Eﬁ‘j&"ﬂ‘r‘%&i‘ﬂ ;‘Fﬁfy A FN20105 éﬁ?@;[/ 4
Do STHIE IR AR L

(e v ﬁ,#lu £l 754 (standard calibration curve,
SCC) * P FpMR f Fe T RS 4501 -
1~5-~10mg/L -

()2 F LR 20 B ol Akl A (matrix matched
calibration curve, MCC) : V¢ lf@’ﬁﬂﬁ' itk
fﬁﬁ[[mf?ﬁmﬁi ﬁ@ﬁgpﬁ#[ U EEAXEE 1501

5~ 10 mg/L °

(EFLEISERE pr s 2

-

FLETIE=(MCC L 35 —SCCV [ 3)/SCC
A5 x 100%

T EEER G

RISV g I?[fg?i' ) *%‘%fg*ﬂi‘: st 1%?'[
Tﬂ{%igﬁz  [EEI2055 64 > (AR I DR i AR
T TJLC/MS/MS 53 A o I'| S e ] b g 3
BRSSPl (S/N ratio) AT 10 {EHE B
(limit of quantification, LOQ) °

AERELT R
R R REDITIRF
P P PR (R R T

MRS il AR 22 i 11O k] > et P
[ ;:ﬁ%;i«_i P ~ "F’Iﬁ@{ SRR PEPT - B

P8 PP O~ S P FY  SPEE
IR+ SPEE P I SR PR s
PP R - - 2 SIS0 pgimLd 10
FEI J};ﬁ‘){tﬂ(‘élfdﬁi ijkfﬁ I/“[é'l F@T’?ﬁgﬂlb@?

ngl if‘\gﬁ;ﬁﬁ(bjg ﬂi*n?ﬂ R RS BB FF'%‘?F%
E(lonspray voltage) 44500 V > WrEERIE % (Source
temperature) £5600°C °

1.6e7 gzg
1.5e7
¥
= _17.86
41K
1367 L 3
15.91 3
1267 o T
12.09 ® b
» ¥
1292 &
1.0e7 % H
L8 -
L 906 3.29 : § a5
i3 # & ;
£ ¥ i
t 7.0e6 -3
Boe 6.32 wg_og
50%1 434 -3 2
K ¥
E 3 ; .3
.3 b4 %
3.006 s
272
2.0e6 x
£
100 TJL L
o 2 4 & B8 10 12 14 16 18 m«?

Retention time (min)

B — - 107ER5R I ErE 48Rt FEATE (20 ng/mL)



PR TR TRt ST AL

20ppm mix - BA-s (Unknown) 121.000/77.000 Da - sample 26 of 26 from 991109, wiff
Asea: 1120000 counts Height- 130000. cps RT: 2.72 min

20ppm smix - BA (Unknown) 121.000/121.000 Da - sample 26 of 26 from 991109,
Area: 2500000. comnts Height: 306000. cps RT: 2.72 min

272 e 272
- 1.00e5 o g SoE
= B 121>77 5 206 ¥ ooz 121>121
2 =
z =4
B 500e¢ B 10es
oo
a 10 15 20 25 5 10 15 20 25
Time, min Time, min
l 20ppm mix - Salicylic acid-s (Unknown) 137, 100/65.000 Da - sample 26 of 26 from 9. 20pprn mix - Salicylic acid (Unknown) 137 100/93 000 Da - 5ample 25 of 26 from 99,
Arear 476000. counts Height: 62700. cps RT: 1.34 min Arear 7640000. counts Height: 1010000, cps RT: 1.34 m
330 329
2.0e5 2086
: 2 » B e »
= k¥ s 137>65 = Sk pe 137>93
2 105 T ypes] 134
2 134 =
£ =
= i 12,10 = 805 1210 1554
oo 00 4 A
5 10 15 20 25 5 10 15 El 25
Time, min Time, min
I 20 mixCIpBEs| (Unknown)) 1 37/000/55 000 a2 serve e 22 ol 28 toy S S 4 20ppr mix - pHA (Unknown) 137 000/33.000 Da - sample 26 of 26 from 931109.wiff
Area: 1820000. counts Height: 223000 cps RT: 3.30 my Area 15300000, counts Height: 1810000. cps RT: 3.30 min
-a.30 e
2.0e5 ¥#z ¥ 9 pk 137>65 . 1568 fd‘ ‘T ¥ Y Opk 137>93
F = 1.34
E 10851 | o0 ] 1,028
= ans 12.11 15.94 £ 505 l gos 12,10 15.94
e A A N o A o A
a 10 15 20 25 ] 10 15 20 25
Time. min Time. min
I 20ppm mix - MP (Unknown) 151.000/82.000 Da - sample 26 of 26 from 991103 wifl 20ppm mix - MP-s (Unknown) 157.000/136.000 Da - sample 26 of 26 from 99710...
Asea: 32000000, counts Height: 3110000, cps RT: 6.32 min Area: 0200000, counts Height: 1000000, eps RT: 6.32 min
2008 6.32 532
. L s e . &
= 20 HIZF T REY Ay 151>92 2 o $HEEF T pE Y fg 151>92
] o]
2 2 s
£ 10e6 £
0.0
5 10 15 20 25 5 10 15 20 E3
Time, min Time, min
l 20ppm mix - EP (Unknown) 165.000/32.000 Da - sample 26 of 26 from 991108, wiff 20ppm mix - EP-s (Unknown) 165.000/137.000 Da - sample 26 of 26 from 9971103 wif.
Area: 37200000 counts Height: 3100000, cps RT- 9.04 min Area; 14700000, counts Height: 1250000, cps RT: 9.04 min
9.04 9.04
3.0e8
: 1.00e8
Z 2066 ¥rEg ¥ Y ph e fg 165>92 = ¥igF Y gk e fig 165>92
] ]
5 § 500es
E 1.0e6 E
0.0 0.00
a 10 15 20 25 5 10 18 20 25

Time, min

. 20ppm mix - PP (Unknown) 179.000/52.000 Da - sample 26 of 26 from 991108 wiff
Arear 47100000, counts Height: 3680000. cps RT: 12.9 min

Time. min

20ppur mix - PP-s (Unknown) 179.000/157.000 Da - sample 26 of 26 from 997109,
Area: 11300000, counts Height: 896000, cps RT: 12.9 min

12.92 12.09
Soes 2o, | HEEF O pEP A | = ¥ O P

= =

g 208 179>92 £ 1065 2 179>137

2 o £

0.0 0.0
a 10 15 20 25 5 10 15 20 25

Time, min Time, min

I 20ppm mix - 1s0PP (Unknown) 179.100/92.000 Da - sample 26 of 26 from 9871109.wif

Area; 33900000. counts Height: 2590000, cps RT: 12.1 min

20pprm mix - 1soPP-¢ (Unknown) 179.100/137.000 Da - sample 26 of 26 from 991109
Avrea: 24700000. counts Height: 1900000, cps RT: 12.1 min

1292 1208
3.028 12.00- HEE ¥ Y B RS Ay 1566 ¥EEF T AP Ag
g o g 10w 1291179>137
2 10 179>92 B 5oes
0.0 0.0
5 10 15 20 25 5 10 15 20 25
Time, min Time, min

I 20ppm mix - BP (Unknown) 193.000/92.000 Da - sample 25 of 25 from 991108, wiff
Area: B4500000. counts Height: 3460000. cps RT: 17.9 min

zoppm mix - BP-s (Unknown) 193.000/136.000 Da - sample zﬁ of 26 from 997109..
7600000.

counts Height: 1020000. cps RT: 17.9 mi

. 17.29 . . 17.29
- : £ H:
L sos ¥IEF T PET Pfa isse e HERE T pET e 1591
€ 2068 g
g =1 193>92 E 505 193>136
E 1.0e6 =
00 00
] 0 5 20 3 1 3 E]
Tiena_rin Time rain
[l 2o i 1205P Unknown) 19305092 50 Ba - sample 25 or 26 rom 531108.wir.. ] 2Dppm mix - s0BP-s (Unknown) 193 050155 03 0a - sample 26 of 25 from 991103
Area: G7400000. counts Height: 3810000. cps RT- 17.3 min Ares: 21300000, counts Height: 1310000, cps RT. 17.3 m
_17.29 728
o osoes| FETF YRR U OAin O i 10eB FEEF T PER T PO me
= =
g 20 g
B ] 193>92 g 50e5 193>136
na oo
g 10 15 20 E3 5 o 5 20 ES
Time, min Tire. min

I 20ppm mix - SecBP (Unknown) 193.050/82.000 D= - sample 26 of 26 from 991109 .w...

Area 44300000, counts Height: 2970000. cps RT: 159 m

I 20pprn mix - SecBP-s (Unknown) 193.050/136.000 Da - samp\e 26 of 26 from 99110

Avea: 11900000, counts Height: 813000, cps RT: 159 m

1729 17.29
£ 30 ¥tiz g @ [ i 1592 £ ¥HEg F T BE R T fg 15.81
T 2005 2
2 10es{ 193>92 l 2 ®9%1193>136 l
0o 5 10 15 E] E o0 5 o 15 E B3

Time, min

=~ 0ERRRIZ ZER BEEIER

Tirme, min
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AfBEPIFIIE R 5T

2 EES R 3 (collision cell)]] 05 < A
o SRS EEY > FIRE T BETE O]
S0 PPVEHE S [N
plia) B AR g?‘?é@éﬁ = EES B > i Ehmass
transition > I'JA>B%#A- o 7{:@%10@&6%@‘?‘&%%—_’
FUMAH] o pHa/ S5 BeR) a8 fuf A
[l PSS 53 B 2 R B S
MRM [IR[EES" > I BRI B 28 5 Lk -
YPEERETR PR S EES Bz 137 > T BE E Em/z
65%m/z 93 » El mass transition[| £} m/z 137>65%
miz 137>93 » § FH 10T G R S
R U N E%—_’jfﬁﬁféﬁﬁé?ﬁﬁ&ﬁ K27-40 V »
RAH TR 70541 6V -

g

v BT RE DT IRIT

YIYI]EZ[Z'['EI H| Poroshell 120 EC-CIS*EIT*?F} i
1.7 pmifl & fOgF- S5 B A10.5 pm R 120A 09
LGRS (= ) < 5557 53 - H RSO
SUEIL8 pmii A AR RS - )R] AlEEES
hmdfi A FPEEAE - P HPLC F 7 [EC-CI8
f?ﬁiﬁ » ik~ HEC-18 LC*FFPF} ) E"ﬂﬁqﬁ?#ﬁ‘%@ i
B A S R

1.8 pm totally porous Agilent Poroshell 120 2.7 pm

Pare sze
1204,
ideal for small
molecules

[E= - Poroshell 120 EC-C18&E 112 ZFLIMBHK

R AR o & R P AR %
AR PRSP (SR s P
Pl - PFRGEY o PRSI SHRAE 10 mM
FRFEE » PEROAFE A 0 e
AR {0 AR ) B o H ]

PIBPEZ PP [~ B P IRRE T S
FUPRRL™ Pl o) B BB AR ﬁf %FJFJ’FZJ’??‘J il
f§#% > mass transition}| Him/z 193> 927 m/z 193>
136 » ?ﬁ?{]ﬁf’gﬂﬁ ST %éﬁﬁ[#ﬁgkﬁ}%ﬁIIQﬁ
T BEAE R P i AR PP
S kIR [idasho 53 T FEEHEH|
7}?%@ PSS BERS R 5 g B 2 00 e
PH) o

19392 193=92
@ . (®)
iso-BP 5.80e5 2.00e5
iso-BP
sec-BP __ _BP
_BP
sec-BP
16 1= 2u 16 18 20
iso-BP 193=136 193>136
1507 1.70e5 iso-BP 4.50e4
sec-BP —~BP
7 sec-BP —BP

[EY - B ENMEAR AY ¥ # SRR R RS T B8 (BP) ~ #¥CKER
EEETEE (is0-BP) MEERKEPELR T BE (sec-
BP) ABEEZLLE: o (a) BENMBBIBE/K(E
10 mMEEESER) - (b) TEBNHEAEREE/7K (10 mM
BEESER) 40 AX
Al FA' 10 mMﬁﬁf@Zﬁfﬂ/ "H?T’?TQB fA' 10
mMﬁﬁEﬁZSﬂf’ﬂ/ F"@i’?‘ﬁfifﬁf’:‘ﬁ}@ J3 Fr o RVE A
AP~ A o JRHES0.3 mL/min > 33 7 BLEL
10 pL > 453055 & %’@10@5’5’%@?‘]7’?#’? AT
A ’FTFI fﬁﬁi;‘lﬂ%%(ﬁ%ﬁ‘i ) e l*loféﬁ”ﬁ’l@ﬁ?‘]
[ RS Ez‘#‘%#”i DORMLPR ~ BPER PR (mass
transition} | Fim/z 137>65%137>93) 1 SR fHIL
FJEIF} s EPERp 'f‘?i{é:'ﬂﬁﬁ(mass transition’ﬁ Evm/z
1795920 179>137) 1 SRR P Jif « AR
gt EIFE ~ SRR PIPLR EIF}(mass transition’%»“[ b
m/z 193>92 ¥ 193>136) » ¥ g 3 s> 3ot
@ o
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LRl et e i N b

= ~ {REERHR

10ZE[G BRI £ AR i35 71:0.05-5 mg/LfH]
g A phgas s Sk o

g~ EEME

IJLC/MS/MS3E i gl »
(. FLET J(co-eluting matrix compound)h? 15
;o ﬁwj‘ﬂf’\ﬁff RS2 RN lFL’?‘/ﬂ]ﬁ”U
FOSETSERR TE L AL ETS s (matrix effect)

IFLIEL WVEE > 55 )5 {EARE Pl (standard curve)
Bﬁl@?ﬂ“ ficl i £ 754(matrix matched calibration
curves) » PR A S o AGIE HIELE) i?}'ﬁf‘SO%
”ﬁ??‘ffz gl 14@/&&3#‘& Y f@[ Wl £50.1-
10 mg/L - gi’@ﬂ? el e 1 RELETL Y B0 A - (A
o EE S R 7"'?{ 107 [ g ﬁ“‘ﬁﬁ{ﬁ:

IYF"?JQ ’ [El Rl [ r“]/?'”h)i@ 75 H]I ﬁlfd A,
0.1-10 mg/L » sl sk ~ = o 1076 h’?“]
EHEIIFEL(0.05-5 mg/L)(FPH) W FLETT" [iel i Bl 768
(0.1-10 mg/L)(F )J/n&\]&LElﬂfﬁﬁE,“J/ﬁ'%%f{EW
(correlation coefficient, Rz)‘g’?io 99r') I » B4
Fﬁy?aﬁ”' B drfal | J'nf'\[ftﬁ”%[’ g o FLETES L S
B o [RE PIPLEE-10.28%9t 15[ BROZEIY i
YAAERE G| 1 PH B RL TSR

RO -~ RERFEMGC AT

[ g %] y=ax+b R?
PR y=72900 x - 4740 0.9996
R y =398000 x + 100000  0.9986
SR PR y = 682000 x + 833000  0.9841
SRR PPRF y = 569000 x + 73200 0.9996
SRR PR AT y = 553000 x + 58000 0.9998
tﬁ HPILT E“ y = 592000 x - 13400 0.9988

EPER PIPLET JEF y =990000 x + 41100 0.9962
% 3* R PR y = 1120000 x - 46000  0.9996
SRR PR R E“ y=1270000 x + 10400  0.9998
SEPEER FPETE] E” y = 1660000 x + 34000  0.9983

Linear Range: 0.05-5 mg/L

~ s D E] UG

SR [

FYWEEIT QAT I B f R
Ik > % £50.01 ~ 0.02 ~ 0.04 g/kg *EFJ*%
R - T AR s IHE,J(/[[%‘
H [plqra»m?so 115% 1 ] > Al 7 5y /i 477
16.1%/ fif] -

7\ IBHRRE
IR IR U SRR
© IR S FRE - BPETR PIPRR IR © PR
PR ~ BPER PR PR © SPER PR
E‘Fﬁ : ﬁ?;ﬁ“ PR T~ SRR pIERED Jig
AR T R e .«
thFTﬂL B ;frl'wﬁﬁ plgpe F 43k Hlﬁﬂﬁwr&
Mg A ELEN0.02 g/kgh™ » kS E RIfE
IR -

t  BIEERRILEECESE
12995 82 10 ][] - iy | 1= gt biflikRef )™

ST - (R PP TR B
BT %F%'tr%fpﬂi B~ Bares e~ R
SRR 0B - H A4S - R i

 FIPE <0.005-0.16 g/kg » bW &) A% P IPLO. 14-
0.48 g/kg > ’«]@%LI?%P?F SR FPR0.16-0.17 g/kg
PO e AR PR <0.02-0.18 g/kg > AFIHE0 A
H PI[£0.57-0.97 g/kg M SR PITEF 1150.19-0.31
g/kg > IG¥E Ui P <0.005-0.43 g/kg > [%Pa{i
o AR 1R <0.005-0.20 g/kg > Jpreyfad i f
[% <0.005-0.03 g/kg ° |7“~’§ Eﬁj‘ DEAERSNG RS
AL 11 Tf"*”ﬂx_}60% LAY B
Eﬁ[’”'%(lﬁﬂ [/3:]“;(1 IIPQFIIE"Q ILF.F/JuI I[Fj/f, fé“:r
o RVEEE o 5 B RN 100 ZFJISEI‘”*(‘&;QJ
100130033384 (S T4 PSR P ITER 5 ERIE Ifr
W{":“E'JFFF TE o B R L R A EI s FE

I'] p-Hydroxybenzoic Acid#Ff £10.25 g/kgl']™ 5 {fli™]

ﬁ?[ﬁbj £ E&ﬁp{vl H[&i I p-Hydroxybenzoic
AcidF jErr'0 10 g/kgl] |§l B EER]  JUTE 9t
;s BJEIT ] p-Hydroxybenzoic Acidgf£10.012 g/kg
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x1 - BEENRCEEER
FJFJ’IFT il standard calibration curve R’ matrix matched calibration curve ~ R*  FLETI9(%)

Pk y = 67838x + 6270.8 0.9980 y = 60864x + 18773 0.9985 -10.28
[k y=614921x + 564193 0.9753 y = 616893x + 758508 0.9664 0.32
BRI y =680629x + 672468  0.9723 y = 663243x + 805198 0.9665 -2.55
APEE PR G y = 553120x + 79593 0.9984 y =558495x + 161056 0.9971 0.97
SR PP A y =1000000x - 36340 0.9998 y = 1000000x + 357998 0.9956 0.00
PR PR | y =910267x - 55551 0.9996 y =934822x - 9332.2 0.9994 2.70
SPER PRI y =537628x + 61695 0.9984 y =552256x + 71121 0.9990 2.72
BPEE P [ y =1000000x + 92817 0.9996 y = 1000000x + 179085 0.9992 0.00
SPER PR [ y =2000000x + 132706  0.9998 y =2000000x + 327987 0.9983 0.00
SR IRR] Ty y=785574x + 168563  0.9957 y = 809235x + 184581 0.9958 3.01

-

e EWW%(MCC’V%J?‘ SCCV A F)/SCCL #[Fx 100%

SCC : fevte |:f|]5:_l/ g £ 5 (standard calibration curve)

MCC : % [ IFLETH 50 i) JJ{ RIING

N ~ MIREERBEIRINEK ISR

o Spiked level = Recovery CcVv

P (e/ke) %) %)
0.01 66.8 13.0

IR 0.02 80.4 9.4
0.04 96.3 7.1

0.01 78.7 11.4

AR 0.02 95.3 3.9
0.04 111.5 1.2

0.01 75.8 6.9

SRR PR 0.02 85.7 3.5
0.04 96.8 2.6

0.01 75.6 12.5

AP PR g 0.02 90.3 4.7
0.04 106.2 2.1

0.01 71.6 11.3

SEPFEER PR éfb 0.02 86.2 4.7
0.04 101.9 2.6

0.01 70.0 11.2

SEPFER PPRT E” 0.02 84.8 8.3
0.04 101.4 3.7

0.01 73.0 13.1

EERPPRET R 0.02 85.8 4.0
0.04 98.2 2.6

0.01 60.1 9.9

ESEES N 0.02 73.5 14.9
0.04 85.8 23

0.01 65.8 16.1

BPEEPIPRE T 0.02 79.0 8.0
0.04 93.8 4.6

0.01 69.5 12.5

B PIPRM]T T 0.02 82.9 2.9
0.04 97.8 1.8

£l (matrix matched calibration curve)

TRt - ARG EREREELEREFE LR

S R

5 VRt [ s < Fe e LOQ
i % FJ F!/ EJJE @i[g/kgi ek
Rk 1 0 g/kg ('} benzoic Acid F) 0.005
7%1‘?%[%2 T 0.001
BRI 0.10 g/kg (I'] p-hydroxybenzoic Acid 1)  0.001
tﬁ}% PP lp‘ﬁ 0.10 g/kg (I'] p-hydroxybenzoic Acid ) 0.001
S '&@Iﬁ 0.10 g/kg (I'] p-hydroxybenzoic Acid ) 0.001
SRR PPET JE]F} 0.10 g’kg (I'] p-hydroxybenzoic Acid 5)  0.001
EPERPRET I 0.10 ghkg ('] p-hydroxybenzoic Acid ) 0,001
SR PP @F‘ 0.10 g’kg (I'] p-hydroxybenzoic Acid )  0.001
SRR LR @F 0.10 g/kg ('] p-hydroxybenzoic Acid )  0.001
SRR P IPRRE] pﬁ 0.10 g/kg (I"] p-hydroxybenzoic Acid ) 0.001
[ J"’\ o

APHE T T AT “I:;%TF@F#(LC/MS/
MS)[Filf 53 17 £ fil I LOPEI Bl 3 1~ S
PP ~ AR ~ SSPEERPIPRR I ~ SR PR e
P~ S PR I ~ B PIPRT T - B
PP I~ ST TR i SR ]
nyﬁﬁﬁﬂioﬁ@%*?fﬂﬂiw FAR AT
POE S PR RARERE] > FAERN BLE FLETT 8 iy
SRR IR A PR VR B LIt
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Determination of Preservatives in Foods by Liquid
Chromatography/Tandem Mass Spectrometry

CHIA-FEN TSAI, CHING-HAO KUO, LI-YU HUANG, SU-HSIANG TSENG,
SHU-CHU SU AND LIH-CHING CHIUEH

Division of Research and Analysis

ABSTRACT

A method for the analysis of 10 preservatives in foods by liquid chromatography/tandem mass
spectrometry (LC/MS/MS) with electrospray ionization was developed. Data acquisition under MS/
MS for every preservative was achieved by applying multiple reaction monitoring (MRM). Benzoic
acid, p-hydroxy-benzoic acid, salicylic acid, methyl p-hydroxybenzoate, ethyl p-hydroxybenzoate,
propyl p-hydroxybenzoate, isopropyl p-hydroxybenzoate, butyl p-hydroxybenzoate, isobutyl
p-hydroxybenzoate and sec-butyl p-hydroxybenzoate were extracted from foods with 50% methanol
(v/v), and analyzed by LC/MS/MS with electrospray ionization. The LC separation was conducted on
an Agilent Poroshell 120 EC-C18 (2.7 pm, 4.6 x 100 mm) column with gradient elution of 0.1% formic
acid in water and methanol as the mobile phase. The recoveries of 10 preservatives (0.01, 0.02 and
0.04 g/kg) spiked in instant noodles ranged from 60 to 115% and the coefficients of variation of all
preservatives were below 20%.

Key words: liquid chromatography/tandem mass spectrometry, preservatives



