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15 0 100
5.0 0 100
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0.05 ~ 0.2520.4 ppm * I EF BT FR 4
TE » BAERCEST 0T - TEELR IR L
B FHESEIEIER R s FARE -
(K E &= (Limit of Quantification,
LOQ)

HUR SR AT 7 BT R L2 — R VIR
IOl - AR G R TT T o BRAT
BT I B E ST I AR R R
s LE(S/N ratio)10 : 1052 BREE(E Bfa ks
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BERTH
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7 VR CREFENYRETEE A R
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2 b &R R g = - T 2% H AP A
i EL A 1 B FR B s 2R B R VEE A T, - (=Ll
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S EF IR A EEEH S MR Y E -
—  SXURMEETZENI B EE

£:#NakazatoS A5 HB BB 2
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50:10:40 8.9 24.2
47:13:40 9.5 26.0
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50:15:35 7.4 18.4
60:10:30 5.6 17.0

0:70:30 8.9 314
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© R SR E LA DT IR IREY
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AT E Z—RIERE - FRPR O R A &5
BRI - WPAAE T EH Atlantis” T3
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A~ BENEZFHE

53 A SRR e R S B VTR AR - DA
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=M - BEXEZ S

. — FEE 75 1{5&
T H1#5(SCC) BT UUAT R BAR(MCC) %/?o/jff“
ST — — — -
RER PEREL Rl PERE
(slope) (rz) (slope) (rz)
IR 124,780 0.999 120,574 0.999 3.4
PRI 185,702 0.997 177,454 0.998 44
[ 4& 5,831.92 0.998 2,591.73 0.999 -55.6
el 1,871.58 0.998 1,894.96 0.999 1.2

a. FEFE = (MCC ZRBR-SCC ZA#HH)/SCC Z A1 * 100%

Z2HE - A ST L R AR R R0.01
0.220.4 ppm * {51 550.02 ~ 0.2520.4 ppm *
Wb R R B 2R R 35 550,05 ~ 0.2520.4 ppm
BLEDRINEAS R FEGR ) - SEEEER
IIA81-121% 2 f » B ERHI TR 0.2-12.6%
Z M BRI BRI RiF HEEMEE - D
TE B HET BT 2 R LR A 102 S AR
Rl 7k 2 E EMmIR - @R & RIEETZLC/
MS/M ST g 512 78 SR £50.02 ppm » (i
R R 2 HPLC R B 57 2 T B iR
50.05 ppm ©

KA~ RIRAER ~ KT~ SRERE KRR

ZAMEUgE

ST WRIMEREE B SRR

(ppm) (%) (%)

Wi 0.05 117 11.0

0.20 81 12.6

0.40 104 78

R ER 0.05 101 95

0.20 82 8.6

0.40 100 43

g 0.01 103 0.8

0.20 105 2.1

0.40 117 13

ol 0.02 121 0.2

0.20 94 0.7

0.40 101 0.9

an=3

T mERERZER

AE G RO TFH AR 25 1 1 50 e B A A
FEE o EHRIRE TR EE - B R E
fE - fmillFERBZE AR R - FIHEETL.ZTT
FAETT 100 B B R AR A - A
i e B AR HHIGEHE ~ RIS~ W R R B
fy o AR R PEERAPIRAE ~ RIS~ ARSI
KA Z A T3 R s B A & H
ARFdm B AN SR HREEF Le?
ZEAETOR - HREFF S BIREMZTHER o Ak
FLEMHEESERK T BB IEHE R R A
ik o B T RGBT AR AR R
Fik o WARHRAERERRE T EWE - &
TR s S5 1 S e B RFE B M A B T i AR
i
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Investigation and Establishment on the Test Method
for O-phenylphenol, Biphenyl, Thiabendazole and
Imazalil in Disposable Chopsticks

WEN-JU TSAI, MEI-HUA CHANG, CHIA-SHAN TSOU,
SU-HSIANG TSENG, YA-MIN KAO, LIH-CHING CHIUEH
AND DANIEL YANG-CHIH SHIH

Division of Research and Analysis, FDA

ABSTRACT

Compounds such as o-phenylphenol, biphenyl, thiabendazole and imazalil have disinfection and
anti-mildew functions. However, there are health concerns with the above compounds being used in
disposable chopsticks to prevent mold and thus extend shelf-life. In this study the analytical method used
for biphenyl and o-phenylphenol was the high performance liquid chromatography/fluorescence detector
(HPLC/FLD), while for thiabendazole and imazalil, the liquid chromatography/tandem mass spectrometer
(LC/MS/MS) with multiple reaction monitoring was applied. Chopsticks were sliced into pieces, added
with acetonitrile: methanol (1:1, v/v) solution and then extracted with a sonicator and a vortex mixer and
soaked overnight. The supernatant was filtered with a membrane filter and analyzed by HPLC/FLD and
LC/MS/MS individually. The levels of compounds were quantitated by standard curves for o-phenylphenol,
biphenyl and matrix-matched calibration curves for thiabendazole and imazalil. Recovery studies were
done with fortification at difference concentration of standards. The average recoveries ranged from 81 to
121%, with the coefficients of variation (CVs) ranging from 0.17 to 12.6%. The limits of quantification
have been estimated as 0.05 ppm for biphenyl and o-phenylphenol and 0.02 ppm for thiabendazole
and imazalil. Based on our established method, none of the above 4 compounds was detected in the
10 disposable chopstick samples collected from the market. This method has been published on TFDA

website, which provides reference for sanitary inspection and establishing the limit standard.

Key words: isposable chopsticks, o-phenylphenol, biphenyl, thiabendazole, imazalil, high
performance liquid chromatography, liquid chromatography/tandem mass
spectrometry



