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O RN - RIS B R A AR B R
A A A R AL IS I & 5 % B (Joint FAO/
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A E(acceptable daily intake, ADI)%0.7 mg®® » DL
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SR E REER - EREEEEL B 8
iR~ IR SEASHEER
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1. g
FAEL AL (methyl red) ~ 5 FF B (methylene
blue)  SEEALE ~ |EALI ~ WK ~ &
g« H AL —#l(vanadium pentoxide) - fi
Wk K OKBERR S PR a2l » 2B~ N
Fi ~ & b S T Bt I R AR T A
s BRI AR - DL RS E TR
Merck KGaA/\ &) (Darmstadt) ; FrfESkiA TR
(titanium sulfate solution, 24%)%% FH ZR &K -
W H H AR R(LERA G CGRR) 5 ¥a
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2. Bz A
(IR GTEREZ %L
FREUFFEERL0.20 g RERFFEZ0.10 g @ VAR
Z I 100 mL »
(2)5 %6 T R SR AR 2 AR L
HURER SR A RN /K R SRS %6 AR » AR
SR
(FEiER AR < %L
Hii&4.5 mL - $RERAIAZKI0 mLH - %
FF /K BERL100 mL -
(A HA T < S
IR AL T810.1 g » IIRERRERVA IR 100
mL -+ RS 1 ~2/ NI - (VSRR - O
ERFREZ
(5)25% i FRVA TR < B -
HU85% A 147 mLA[I7K E A 2500 mL
(6 S ENARVA IR < A%
ZME © FEETKEAT0 1 30 (viv) ZELBTE
a5 DUREGETE - BURIE RS E)
FEVETR -
(TEEHEAR < B
Y o5 R B AR L AT 10 mg - RS TERE
GE - PNORBVE L E A 100 mL -
Rt HE RO o {50 R R P DARS B AR VA TR A
T - BiBLE%0.01~0.1 pg/mL 2 FEHEVATR -
e fHEdds A
1B R ZE S E (Aeration distillation
apparatus) © 41[&— °
2. =0 AR JE AT (High performance liquid
chromatograph) : H A Hitachi (BR5T)E
0 B FE RO Hitachi organizer » DG2410
b % 28 (degaser) ~ L-2130 = FH 1A B fig %
ift(tertiary pump) ~ L-2200H B 5 &%
(autosampler) ~ L-2480% YefmHigs - BFHE
2B EZChrom ElitefZ2 I f& /) i fs
3. [EH% © Inertsil ODS-2 » 5 pm » N7K4.6
mm % 25 cm © HZAGL Sciences’ & (¥
) e
4. B IE G e (Sonicator) : T910DH - {E[]
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C: RREMHFEN - B REFER
D: WS > W 10 mm @ EEEAETEDED
E: #ES5RE
F: RHEiE

B— BREABRE

Elma’\ &](Singen)J& i °

5. &t/ #(Centrifuge) : Labofuge 400 - &[]
Heraeus Instruments/ &](Hanau)J& i °

6. LBt T /KBS g8 (Deionized water
generator) : Millipole Milli-Q - Py 558 B
FKZEHREAEIS MQ - cm » £
Millipore/ &](Beford, MA) -

G

I TT B A B9 FIH26 H /A2 T Rl

R bR - BRI LSRR T

CIAEI TR -

1. &AL

(1

R
e b RS - RS L
LI B HERIEIRRAO2 om -

H{r ! mm

© BIZMEHR 0 50 mL 0 Pyrex ME - —im AR 4 RGBS BB ARA
! BIEEENR 0 100 mL ¢ Pyrex #48 » ERHEC o #RSESME 28 mm » AR 17 mm

FABLI 3 0 i A 0.3 %38 S AL A T
10 mL -+ 0 &5 F58 7% B 3 158 22 v R 988 il
s HinA 0.01 NEE(LEATR1~2
o BE B EMEREE o B
B o BUm#sfs ¢ - KR E - BRE
JEEREH - MAZK10 mL ~ ZF#2 mL »
Wb BURL K 25 % IR A 1 10 mL - iR
BRIEE L iR RITHE0.5~0.6
L/min * PASEE4~S cm, 2 {60 K &%+ N
B5oygEtR - H NRUP B - BEE R
I B LB TR Ve AR BE A -
TERRIR - IS — BRI - A BT
IR(ZEBET 7K RS MR SA % T REBE 10
mL ~ 355 8O K 25% e A 10 mL
[EIRRIRIE - (ERZZERIE -
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2)& &HIE
TR R 22 R 53 A1 A 0.01 N & & L8
R E A TR EMES G R IE > TGk
THIEFE R iR T = S AbRT(SO,) 2
& (ppm) °
s h — S b2 & B (ppm)
(C—B) x £x320
M

C: i.20.01 NEEALNE R EE &
(mL)

B : Z2EEW.20.01 NEEALSNATR I E
#(mL)

f :0.01 NE&LshARZ J1E

320 : 0.01 NRE/LIAREE &1l mL =

320 pg SO,
M : B frtahe < EE(g)

2. wE(LE

(DR BRI ZRE BT VIR Y » #i05 %
B sKA TR R - 2EREBOERE
o B RIS S E -

@R iR E ST YR TJY)E - W
MVAERRER > EREROELE
o BT R5 1S -

BrE ) KR ES MR FER - BIfFEEL
S -

3. R
(D <z AL
B g DL R Bl A/ A 1 mm¥E f
PR B B R/ NR0.5 em HfBRIIR
U1 g » fEWEREE - BEREET - A
ZAE5 mL - S IR G PIREL105
# o RIEEE % 0 £83000 rpmf 31057
# B BB DU EE R - fEER
W e

@) ke EHlE
P 2 B e B R VA TR 2520 uL » 5371
AR ES - 2R TG
HETTIRAERE T - Bihs R B A VS TR P 15
Wl 2 T I R LL o i 7E 2 > WA T 271

arFUKR g PR 2 5 & (ppm) ©

CX5
M

C : IR P RS RE PR R 2R
J& (ng/mL)

M - HUER S M s 2 B & (g)

(3) B R A AN E foef:

ok Es | I R270 nm - R
£330nm °

@M1 : Inertsil ODS-2 » 5 um » N%4.6
mm X 25 ¢cm °

MEIMETR « 285 « ZBET7k=70: 30
(v/v) °

B 1 1.0 mL/min °
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AFFEHEHIERK H G AL oM 2251
O etitets - wiEahmse - adtisft - &
et~ arifeft - MR - BRERR21F
R ~ SRR 0F R EMRROM: - g
PR EE 81 ~ HRBIRRE13M ~ ENE3 R R E
1R(FR—)  FHILHE( T SR PR B B TP AR
BUEE ~ EE g8 -

= inEaRER

25t R IR TR e A B A E 2R
PR S kit  EE(L S B R e T T
Tl o FEREUR2SE R R E (b S B S
KGN B —SmBEE &N R
12.0~46.8 ppmZ [E](FR ) @ BERTTE P A E
NGRS AL EAEHE(500 ppm A
T) o DLESESREETR - 250 iR & T bk
BNEZ RIEEEARRE - R TR ZET
TE 0 ARG AL MO T BUE B HE R, - Ik
FEMCEAFRRE BN E 5SS
AREERE R » BUS A EBREU T B E & i
WERELERE - DM HE E R -

fafe H R 2 & B (ppm) =
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R RERPZEIR - BRI T RBER 28R
2

Wi me SR g m(
filde] 12.0 N.D. N.D.
B hEKE  ND.S N.D. N.D.
g N.D. N.D. N.D.
HEIARREE  ND. N.D. N.D.
aikm FREPREE N.D. N.D. N.D.
REREE 158 N.D. N.D.
P feiqEe] N.D. N.D. N.D.
FEKEE  N.D. N.D. N.D.
PR B KEE  N.D. N.D. N.D.
== N.D. N.D. N.D.
FRER  REIREE 126 N.D. N.D.
. BE N.D. N.D. N.D.
PRI filde] 46.8 N.D. N.D.
T hEIREE 184 N.D. N.D.
e, R 12.6 N.D. N.D.
FER mE 89 ND. ND.
feiqEe] N.D. N.D. N.D.
feiqEe] N.D. N.D. N.D.
fivdes] N.D. N.D. N.D.
FEKEE  N.D. N.D. N.D.
EMSE REIREE ND. N.D. N.D.
B KEE  N.D. N.D. N.D.
FEREE  N.D. N.D. N.D.
FEIREE  29.9 N.D. N.D.
e 153 N.D. N.D.
*N.D. : Aha

i HREE « Z&{bHi10 ppm » §E7£0.05 ppm

= BEZHAERRLE

TEREREGEE T ERER I EHELS
L EEALWAHE - AR 8OF BT E20
TR vk RS - RS SRR 20 R e A g
Blatbfaieia H St » &= R56~479 ppm
145 &8 L E604 ppm ; XHRISF4H kg
20 R vepEie e - Ml R A4 4L
fit » &8 R63~93 ppm o HALTHEFHEEFR96
10 H HhEE T E RS - Mllks A 6 ia

H =S bR - & 859.3~27.8 ppm"” ; AT
11 A MR fi2of: - Hloff — & bhi - &
B %23.65~217.48 ppm"? o 3 REEE E ST
ESFR95F2~3 H & ek fi144F - kel
FERA e S R - (BER LB ETERT
HAEFNE S ARy B | JR964E
128 ~974F1 A hbga0- B BEFT 6 2 Rl - iy
HFSERAE27H B S bhi - (BEE FEH %
{biEEEmE" - GEE D LHEE > SEmES
ERERER89~9TF A 157¢F - {#89 ~ 95K
ITEX IR S 2 — A LR & AR 500
ppm * HERIGFRFE S LMEEEEEGES) - @t
TR RYER —EbiEE EE KL Z =

r=  BFEREMEHERARPZSIMEEESR

EHER
B e B “EMEEE ek
BfL TOFEC mrrepm) Ry (PR
12.6~468 9
974E3~4H 25
3 el N.D. * 16
18 63~93 4
BEE  osipaH 20 0
EY& N.D. 16
= Te)
””*%53 >500 1
894E 20 56~479 14 1
N.D. 5
fUE 20 23.65~21748 16
BT 77 N.D. 4
BURF i
£ 9.3~27.8 6
96E10H 18 0
N.D. 12
>500 1
400~500 0
o6E 125 300~400 1
076 1 40 200~300 1 1
R 100~200 9
f“zi <100 15
HEed N.D. 13
>500 1
100~500 5
954E2~3H 14 1
<100 5
N.D. 3

*N.D. : Kbrih
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PR LR R SRR

=N BFaBtEhERERPEE8F(LEHAE

&R
R AL b H 3 e BRI
{TEbet 974F3~4H 25 ND."
E%gﬁ'ﬁ’ 954 H 10 N.D.
HEERENY  96F12H~974E1H 40 N.D.
ij%% 95(F2~3H 14 N.D.
*N.D. : Kigih

SULIRTEE SR R —E LR &
MEE - SEABEEEE - SR AT
& L5 -

EBELE A » ARRISFERHEI104: Rk
Hikads  SRRBHEE(LERY - THES
WHEESGRISF2~3H KI6FEI2H~97FE1H
53 BB T S 140D R 4014 B BE AT A 22 TR MR R
O SRR R IR AL SR (FEN) -

R

AFHEER AL FORR T 2 25 E T kR
fmis > fwis E M B 5 TP B R -~ @ e ENfE
i RIBTEGEEAEE LS AR BRI
SRR B T R TR e o e IRE R 25 MR
g offfeiete HH —E Lt - S ERH12.6~46.8
ppm ; EELE BRI R bmH

RIBIT B @A B HR96E6 H29H A% T 5k
TRE AR ) ZEBVUBRMUE T R AL
FEEEIERS500 ppmPL N ) R AGRME TRk
B SRS L ERBEESRS ,
AR RS RGERE LT NS ZEHEREREZ
W HEHZLEA - MEEEEERE KRR
MR R I e 47 R AR BR - BRI BRI 2
I EFFEREAE -
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Survey on Residues of Sulfur Dioxide, Hydrogen
Peroxide and Biphenyl in Disposable Chopsticks

CHENG-MING CHU, MEI-HUA CHANG, YA-MIN KAO AND
DANIEL YANG-CHIH SHIN

Food Chemistry Divis¢n

ABSTRACT

In response to the public concerns about the quality and safety of disposable chopsticks, 25 disposable
chopstick samples imported from China, Vietnam, and Indonesia were collected from March to April, 2008 by
the local health bureaus and residual sulfur dioxide, hydrogen peroxide, and biphenyl were determined by DOH
official methods. The results showed that sulfur dioxide were detected in 9 samples in the range of 12.0~46.8
ppm, whereas hydrogen peroxide and biphenyl were not found in all samples, indicating all samples were in
compliance with the regulation of “Sanitation Standard for Disposable Chopsticks” promulgated on June 29",
2007 by the Department of Health, Executive Yuan.

Key words: disposable chopsticks, sulfur dioxide, hydrogen peroxide, biphenyl



