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AAEE S BEZREFTETHE

ANTZF+— A MRS M AR G 5 AR B 70 MR R ) A
LR —BERBATEEITHEBER BB BRA 4R

W & g

*(HELER ) 1 V/(«-'ﬁ'ﬁ@*ff& MF L L £ >
AR A &‘”#“’4‘— 0.1 ppm % %] ik Ao 42

R 5 AR K B 0 Bk HPLC %
%1 & 80.2%, 59.9% o

1%
R HAE R % k8

T FE B = F oF % (Sulfamethazine) 34 & M R M o IR 2% % 94 HPLC £ &

BRELSEN

i

Bl
BREEETEABRPTEENBHYIKEZ
TATRE TR 1) BT R 32 A (5 P B e T 5
Yy BARTHE - THEEES TR
o WEEER  HRAKHEEMERZ
Bk REZEESXEHEE&HSITTE 58
N B AN E BUORBE AR BT B SE A5 85
BUE » RIS ) A 55k 5 00 B 5 AR A% T o B 2
MHIRE » Fp 2 e — FUng R ER - Ke
MBTEEEEE » XRKEFRABREEG
IR (D wEEHEER
Ao Al AR ELEER I RS &
BEKE H F B BRI ES B 181 - LABG AL ]
REE R Z 28 - KB AGS » BEE
NEWB YR SIS AT R () o R R (T
HERO0.1 ppm AT o

MR TTIE
L]
Ot R AR ¢ 83 F 11 AM7ER

Bt R T A LR B R T A e 70
o

# 0.46 ppm £ 0.70 ppm = R » H 44
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MR L -

OFtZE : FHL% (MERCK)
+ 1F B % (ROMIL)

» FIfE (ALPS)
L& B

(MERCK) - % {§ (MERCK) - [ fit
(WAKO) - [F T (MERCK) ¥9#f L.C.

M AL (MERCK) » /KR 5
(WAKO) IR R - BALER (Active
s JiEE ~ 1 CN Biomedicals) o

uﬁfi—r—nu ¢ IEHEFB XA AZBENE (Sulfathia-

i B — FHOE0E (Sulfamethazine
)~ Hib% — F 4 E0E (Sulfadimethoxine)
Tk iz — FA 48 030 E (Sulfamonomethoxine
) ~ A% ZSFK (Sulfaquinoxaline) 428 #& 51
%100 mg » 7 RIS H PIER (# A 100 mi
(1000 pg/ml) » FLFEBHIARIGIES
0.5,1.0,1.5,2.0,2.5 ppm » fi {F {5 #£ X
W o

OESH B ARE © R B0 - IR
e B IRFESE © PH Meter ~ 48
sME (H 365 nm iR ) ~ R - B
PAtE ~ IRESE - BHE - RS ER
IFLE -

EREFIEE
(1) &f/j : 1IE T B (80:20)

zol)
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AL it B A 5 B AR 2 15

BEEEITEE £
(2) &ff + = T (85:15)
N H R

Merck Silicagel 60 F 254 20 X 20 cm
layer thickness 0.2 mm Art.5735,(plas-
tic)

Whatman Silicagel 60 A 20 X 20 cm
layer thickness 0.25 mm Catalog NO.
4866821, (glass)

OF B

2k RIHE G (1%NaNo) » ik
%S 2 A (0.4% NEDA). 7£ TLC fi
FERMIEBRE - RIS o
M6k EH#ELL0.01% Fluorescamine
PRI 1A WO R Y © R BAF A TLC i | -
JRFZ 1% E Y 365 nm ZERIMET » H&
JCBEH 0 RIS REIEH o

(VFEEIAE (Mobile Phase) YA 2 8L :

VARS8 7k < PH {BE{$AK 3.6 BL4R
Bt LA 80:20(v/v) Z LEBHR G195 » b
Rk (ERBEIMHAER -

GO B AR A

WA g AT R
Liquid Chromatograph

J@t7 5 B4 © U-Bondpack C18,300 X
3.9 mm 10 Micron

FEENAE « 1R (J\) FTaR B 1AW

ik ¢ 1.4 ml/min

S 1 UV (JE 267 mn)

D a#E ¢ 1 cm/min

Waters Associates, Inc.

— MK ER T

OEMY: « HWg BT

() WEFBLEG TERE

VFEAREE 10 gm ¥ HE

4 I Acetonitrile 100 ml Ay fHE7K B fi%
$/9 500 gm » Mix 5 min B[ i3
I8 °

JTEE R LA Acetonitrile S0 ml ZHX
—K » B Acetonitrile FljH & ©

UL Acetonitrile £ f1 1% &2 N-
Hexane 30 ml $E =K o

d Acetonitrile J& L 35 ~ 40 C/Kip
TR EEHEZE 1 ml o
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J 5 BEYE Merck Silicagel 60F 254
K Whatman Silica gel 60A £
Fi» LARRBAYASE (1) ~ (2) BBtk
PAR ik i R EIRE -

2) A G T kiR E

LHETAARRE 4 gm o

J JM0.0IN i S0 ml » Mix 5 min ©

J B Lo B (3000 rpm,5 min) o

VI L@ iE®R + @525 ml 5y
W+ MR 5 min o

B0y 50 B (3000 rpm, 10 min) HY
T -

J Whatman NO.4 J&#% /KB EEN S
gm i

VIRBRIRAEERZ (40°C) ©

LHEE 150 pl £ ©

J 7 5 BE7E Merck Silicagel 60F 254
& Whatman Silicagel 60A & —
Froo DAURBRESE (1) ~ (2) BEB%
DEEELEEERZERIE -

OE ‘R : SRR /7 ik
(1) EBANE HERE

LHEAMREE 10 gm o IKTEME T LN
WA

L LA85% RE/KIEHESRZE 4 ml »
EARACEEFLTTEE -
1t H#{L%E 300 mm X 15 mm
(1) » EESLURBERR 7S ZE » HX
6 gm EfL$E K 50 ml HEHRE &9
SEIAN > FFRACEETURT » KEHET
W o FHEIA 85% FREE/K AR 30
ml - {FYERNGEA ©

UL - BERE ¢ RBEK (30:0.4:
70) YA 30 ml IABERERLZT

IR VA BT 65 "Crk it kR %
RS

G i B IR AR T AT RS B AR VA R L
ml AR AR o

VER HPLC AR ©

(2) RFEE 5T iEm AR
JEIARRRE 10 ¢ [EPREECE N -
LLRG + vkEE iR 98:2 5 40 ml
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IR 2 3898 o

JIE ¥ L 3N HCL 10 ml % X @
Ko SR -

VIR 10 58 0 BFE o

JELEJE » LLIE B % (N-Hexan)30
ml i (FIDGHAR ) ©

VIR - #FE - ICTEW -

L3 PH fERY 6.3 ~ 6.5 Z [ (5ELL
12N NaOH - 7L\ IN NaOH 5
3N &% IN HCI ) o

VLA CBE 30 ml ZHXRK > &1f
K ©

b DL B 4 K B L S AR Ak = HE @
& o

L IBHR 40 CIRBRIRAE £HE ©

GEUA &5 42 #€ 4§ (Sulfathiazol 1
ppm) 1 mlERA

VER HPLC Z ¥ ©

ZIRE AR BAE

¥ it BN — RF| AL TR A HE IR 5VA
0.5+ 1~ 15~2>25pg/ml» %20 ul >

KFEABSBBAREITE > B IREE=

B RIS EE AR AR

IREHQBURAEA AR ©

U el &N

5 BN h BRI AR IR I 22 A
e HHRIRE Y EREREE 0.1
ppm K H 48 0.05 ppm FHE > (KATHRRAT
TR L E M » WS EIGEE -

OFEHED BRI 1.0 ~ 2.0 ppm JRFE 24T
HREGW 1 ml » RN E %GR

10 gm ot o DU E R 3 8 - [[RF
A EZ2H AR - HEREUBRS BRIKATR —
TEE B AR - AR RO & A )
< EHEEAE=EE - DEE B
B e

R

AR T 2

i 4 B BT IR A IR 1 W I A
F% "Silica gel 60" » E R {RIR A o i A hi
AAERE o 5l BRI A [F ik 2 TLC
e LLsCE R 2 @ED BIIRET LRI
il 2 BAERAET © #55RUA Merck 5735 2 ¥ARE
PR AR R AR 2R BN

LB NS ERDAE 10 gm > RIRR
fEE 1 ml o ARG GERDUL 4 gm -
BRIEAERR 150 pl » 5RER TLC #& K
ZAESTRES 20 w1 o (REEIETR 7R B AR HE T
AR &R {3 FS 0.1 ppm K H & 0.05 ppm
At RURSAE S ik A R 7E TLC Hi7 LR
ZMRER2MEZER  RE" RN
EIERE o ERIEAEZE 0.5 ml > DR EER]

WEBNE R BRIBEAANS ¢ 1E
THEF =80:20 - EGZRFRBEN : =
T =85 15 » SERIE [ Z TLC # »
PRI RSAEANE) 2 FRBA » AT HS SR Al b
%R 2 RE [EANFR = AR RIF 2 75 B
R AR R -

—IE T AT I TR AT 5 AN R AL 'R [ 4

K— WEEBILAE SRR G e 2 E iR

Merck Silica gel 60F254 Whatman Silica gel 6A

RHEMEE
H|E 2@k ik 2@k
10 ng RERBHR AW 8 A EER ABAE
20 ng EEIRET R R BOL A B B L LGE
30 ng BERAET R OL LR RFE R E K AR
50 ng BERAE IR BB EOL R PR, EEER B G UL
100 ng BN Rk B OL WL PR, BRI R B RAL Ea TG
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4] &t P R H T 58 28 AR 2 T
R FREEE G EImE T DGR R < bk
" B & W TLC
, R 0.1 ppm 1000 ng/1 ml 20 ng
D& & 10 gm 0.05 ppm 500 ng/1 ml 20 ul 10 ng
R 0.1 ppm 400 ng/150 ul 53 ng
OE-3-ge2 4 gm 0.05 ppm 200 ng/150 pul 20 w1 27 ng
K= HFEREEREARIRR®R S REE
Sulfadrugs A5 ¢ [ETEE (80:20) g5+ =T E (85:19)
(T e H ) Merck Whatman Merck Whatman
(Sl;:ﬁﬁ;]u;@l ) 0.55 0.62 0.35 0.56
fg};"_"g‘%;&’%i 0.71 0.75 0.55 0.69
f‘g}gf?gﬂi ) 0.75 0.80 0.64 0.78
f‘gﬁg}’ﬁ“"e 0.84 0.86 0.67 0.80
Sulfadimethoxine 0.89 0.90 0.72 0.89

(T % — FP S W E )

AERZARET ¢
4 BN 2 B Y A S8 R A HE R A
BIZEFE AR R E 3 55 0.1 ppm > 5 LIRSAE
755 BN INAE HE S (B EIGRER Lk & -
/\mﬁ(f
10 g A +10 pg/ml BEAETH X 100 pl= 4]
HFE&H 0.1 ppm Z LT
10 g A1 +10 pg/ml X 50 ul= Ah&H
0.05 ppm Z figh% T
R
4 g+10 pg/ml X 40pl= A EH 0.1
ppm Z fig
4 g+10 pg/ml X 20pl= Ah& 4 0.05
ppm Z fig i A
R BN ERA Merck TLC )
H HEE L BRI > MARESS

-307-

PR SR CIE ¥ T R A ) (el U R 3 1R
4F o
= o FE AT WA @ A [ R o B — s
WREESIRS 1 ppm, F5REURS \%E}ﬁ%’l‘ﬁ”"'ﬁ
4F o BCIE — RV 2T IR SRR
#Egh R anE — @S 0 HARMERRRAT -
IO 58 (A S DN B ) A8 B (B ASOA 3
W EBNE 7 E IR Sulfathia-
zol( i B nE s ) B 84.2% - Sulfamet-
hazine ( % — FAIENE ) B 79.8% » Sulfa-
monmethoxine ( fiz— FHEBNE ) & 78.1%
Sulfadimethoxine ( f#ji%& — FH AT ) £ 82.
5% -+ Sulfaquinoxaline( f#iZZSFK ) B 76.4
% ° %M
TR 5 & 77 1% -9 |48 3R Sulfathiazol
( W hzEm: ) £ 50.2% » Sulfamethazine
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Intonsity (mV)
o] 2 4 S 8 10 12
S - 2
I}
SR
N e )]
- - g 0) 3.007
5 1) 3.864
NS (L—,
] \ 2) 5.083
> = l/
g~ - )
5 . - ﬁ
= - |
i \
- \\\‘\ 3) 11.64
5o \/’// o
= - > 1) 13.00
- (/
5 5 4 6 8 10 12
0D (*0.001)

_

R 1 ppm Z iR & AR HEE G

0. fF iz (Sulfathiazole)

1. [ % — FREENE (Sulfamethazine)

2. [l — B E00E ((sulfamonomethoxine)
3. Fil — FHA#Z0E (Sulfadimethoxine)

4. f % Z5FK (Sulfaquinoxaline)

( 0% — FHOENE ) £ 70.5% » Sulfamon-
methoxine ( fiff % — FHEENE ) 5 54.4% -
Sulfadimethoxine( i iz — HH & 0E0E ) 5
63.4% - Sulfaquinoxaline( fFiZZSFK ) £
61.1% o RFEMN

EEBNEHE  EEGRUCTER &
BIMKEE T EFF R - BRI -
RGN T RURE A ®IE
e EAERHN T E B ITERUAAL ~ vk
P T YA RN+ PR DA A WA I #E K
A% » FLACEE CBE A DGRIZIRS -
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N EmZRE
E S A IS H 0 70 R4S 0 K
i BN R RO 75350 B E M A
o SRR AFTR - b = Rae e
A AN @) /7 i Sultamethazine 25514 [
& FULEZERGIEDHBEE
2B 0.46 0 0.70 » 0.57 ppm o

§4f:.
=] afd

—ARHE TR EEIR D T R T AR o
AR E UG ARG - LAShiR R % 0 SRE
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Filename : .CHR DATE : 12-05-1994 TIME : 15:46:51
Linear regression (Y = m*X + b ) : m = 1.031314E-05 b = 5.056701E-03

+144726 r T T T T T T T T

+125291

Arca

+105856 |

+86422

+66987

+47552 L L L L

+.50000 +.70000 +.90000 +1.100 +1.300
(Chem.Lab]|

Conc (ng/ml) -

B~ Sulfathiazol( ff%ngEms ) Fa HE iy

Filename : .CHR DATE : 12-05-1994 TIME : 15:42:17
Linear regression (Y = m*X + b ):m = 1.04072E-05 b = 7.027474E-02

+1.500

137570 & Y Y T T T T T T

+ 118478

1

Arca

+99386

+80293 |+

+61201

+42108 o .

I ! 1 1 L 1

+.50000 +.70000 +.90000 +1.100 -1.300
[Chem.Lab]
Conc (ng/ml)

Sulfamethazine ( [if% — FRMENE ) A2 HE gl FR [

-309-
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Filename : .CHR DATE : 12-05-1994 TIME : 15:36:50
Linear regression ( Y = m*X + b ):m = LOOY4IE-05 b = 4.802894E-02

+143505 F T i X T T T T T

+123884 L

Area

+104263 |

+84641

+45399 " ko i . .

1 1 1

1 1
+.50000 +.70000 +.90000 +1.100 +1.300

[Chem.Lab]

Conc (ng/ml)

[&Y  Sulfamonomethoxine ( fifi% - Al % 0ENE ) L HE iy 46 (3

Filename : .CHR DATE : 12-05-1994 TIME : 15:31:59
Linear regression (Y = m*X + b ):m = 9.419578E-06 b = .1520741

+1.500

+142800 F ' ' y : T

+121351

Arca

+99901 |-

+78452

+57002 -

Ay

+35553

1 1 1 1 1 1

1L
+.50000 +.70000 : +.90000 +1.100 +1.300
[Chem.Lab]
Conc (ng/ml)

[Ef. Sulfadimethoxine( fifilz — A4 MENE ) 42 HE 45 (B

+1.500
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Filename : .CHR DATE : 12-05-1994 TIME : 15:20:50
Linear regression (Y = m*X + b ) :m = 6.100716E-06 b = 2564947
+205996 T T T T T T T T T

+173167 |

Arca

+140339 |

+107510* L

+74682

+41853

+.50000 +.70000 +.90000 +1.100 w1.300 +1.500
[Chem.Lab]

L L 1 L I It L I L

Conc (ng/ml)

[B7<  Sulfaquinoxaline ( fiffh# 44K ) AR HE HhERIE

U FEAMGBEAS A T AR DL IR R

y [ [ 4R (%) T I (%)
Sulfadrugs ( T &7 ) o oR

(ppm) . L - L
NI S GE =RV NN =RTR R RS
Sulfathiazol 1.0 89.3 50.7 84.2 50.2
( T Fc g g ) 2.0 79.1 49.6
Sulfamethazine 1.0 80.0 71.2 79.8 70.5
(b — H A WEE ) 2.0 79.5 69.7
Sulfamonomethoxine 1.0 77.4 55.8 78.1 54.4
( T e — R A WEIE ) 2.0 78.7 52.9
Sulfadimethoxine 1.0 82.9 55.5 82.5 63.4
( Rifile — W AW IE ) 2.0 82.0 71.3
Sulfaquinoxaline 1.0 82.7 56.9 76.4 61.1
(R ZSHK) 2.0 70.1 65.2

W FIEBERERICER > BEAL

iz o

-311-

=EM B2 TLC f » LA Merck Silicagel
60F254 #if Whatman Silicagel 60A 5 >
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LR SARERDFEMIZCESR (Ann. Rept. NLFD)
KO EEGHERAPEETEERRESE
T ) 5% 21 B
[ 1 B 1 B4 1 8
0.5 ppm L F 0.5~ 1.0 ppm
—RE 10 0 0 0
& 10 0 0 0
bk -4 10 0 0 0
RS 10 3 1 2
FIEA 10 0 0 0
7 L3 10 0 0 0
1 [ 10 0 0 0
E RSN E I SRR 2 7 B o 36:1009 ~ 1012.
U ik L B @A U o 4 ATHRE AT o 1991 o & 5 b @) R 4

2E R

1. BSEHE o (A SREEVITRER 9 T HLAAT © BUR
5E » 21- 21(1990) o

2 AT A E o 1987 o BY I SEIE R AT
HE o MIF R TF I 658449 RN o

3.EPSTEIN, L; P; RUSSELL, C. H; 1988.
Influence of Heat and Cure Preserva-
tives on Residues of Sulfamethazine,

in

Chloramphenicol, and Cyromazine

Muscle Tissue. J Agric. Food Chem,

-312-

TR BARER T LRI AR o LB
A FES 923750 850N o

S BREINFLH - MR SRR R 2 H

6. ZELY - BOAKE - AESE o HERKA R
AP EIETE R B 2 S

7. BT F# SRR B K A R AR B AR S
L o (A AR TR SEY) T8 R AR B o

8. MR ERESE o BN - M5 - WSS
T TR 3 BE P M A o
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DETERMINATION AND INVESTIGATION OF
SULFADRUG RESIDUES IN MEAT

K.S.LEE AND A-YANG LIN

SOUTHERN DISTRICT LABORATORY

ABSTRACT

The purpose of this experiment is
to compare the "Investigation method
for residual in
food" announced by Department of
Health, Executive Yuan, "Fast
residual

amount of medicine

and
of
sulfadrug in meat". First we compared

screen test in analysis
their differences by using 2 thin layer
chromatorgraphy methods, then recov-
ery experiments according to standards
for residual medicine in animals, 0.1
ppm,
of recovery using HPLC method were
used. The results show that the rates

and measurements for the rate

-313-

of recovery for the two methods are
80.2%, 59.9%, respecitively.

70
randomly from Kaohsiung markets in

meat  samples  purchased
Nov.1994 were analyzed. According to
the thin layer
methods mentioned above.
the
Sulfamethazine
both
between 0.46 ppm and 0.70 ppm as
HPLC. And the others
showed negative results for both

two chromatography
Three of
in
by
ranging

samples showed positive

residue analysis

methods with amounts
measured by
in
vestigation methods.
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