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Abstract : An enzyme linked immunosorbent assay (ELISA) was developed to screen residues
of sulfadimethoxine (SDM) in edible animal products. An indirect competitive ELISA was
allowed to compete with rabbit anti-SDM for binding to a limited amount of SDM-gelatin con-
jugate and SDM in serum samples. Sera was diluted 20 times with phosphate buffered saline
(PBS) and boiled for 5 minutes to destruct immunoglobulins of serum. Detection limit of this
competitive ELISA for SDM was 0.1 ppb or less. Among eight sulfonamide analogues tested for
specificity, only sulfamonomethoxine showed significant cross-reaction in the assay. The EC-50
value for sulfamonomethoxine was 3.5 ppm. Recovery of SDM in spiked serum samples between
100 ppb and 500 ppb ranged from 110.7% to 128.9%.

Key words : sulfadimethoxine, ELISA, swine serum.
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SDMe] 24184 9] 27 A8y o WEeze
HI7A bioassay’t ¥ $4H 2L e vy g
Fo] ABE AU AAE F Ak FHe] doy
Ao B e Al 2853, & A} E
A=} Y& FS AARA IFE E & UL ¥ o}
Uz aad UREE ¢e Aoz Bugd o F
AAAY 224 HPLC 2 & WAEE Holu v &
o] §o] £, 7|7| &N Al B& Alzto] 285, A 3d
FAA AAsopdt ke @0l glof BFY A&
& A&3] FAsrlde £Adstn 4zdr. 1 9
9] Wl & radioimmunoassays 7} B3 AE&E A}
7b b d oly HAN BHYULE AHSdEd o
&te ¥AEQ fige] wEote wyol k. e
microbial receptor assayE ©0]-& 3 Charm I ¥ o} 75
of ALEHT glow o] AAES ALE AAEA sul-
fonamide#] o] B EA o] E7FFIEE SV B E
g A Yo] Baszit

Enzyme linked immunosorbent assay(ELISA)E ¢ %]
¥ AEYo2A AYYH Solo] on, 7R
Ox g3 ARE A AT+ AnE Bl A
o}, Ram et al®S] ¥ 310 959 sulfamethazine & &
$1%¥ ELISA " 7)23to] 823t 2,400719] A
BE ZAME 4 At hdom, ELISA WY& A%
T 7Med7) i =&Y #FEA screening
HoZ 457} 28 Aol k.

FUY dFAEY AT sulfamethazine HE&
ELISAS] 7§43} ELISA kite] 4% ¥ o] qg a7
7} o] Foj A 1o} SDMe| @ A& okA B1d vt
L=

ENAEFY #AYTA ZRE FAH] HAAE
Z1RH R AR AR A el FoAALY HF 2
AN 25T E AAEY ZHAAE B39
FAgEAY BFE Hole F8Y =5& FANA
248 459 FE& T Ao ZEHY WA o] 2
Aojth B¢ A2 A2 2509 AFEL A &
HES gAAH R 2P YA FEY YL A
o AAstn 2 A b 2S5 dRFE F3
e AL MeE Ao AlgdY

gt B 479 4L gAY F9 27 SDME
&3 ELISA ¥& Agste Aoy o] o] §3td
287 ESA9 ZF SDME screeningdtel] 40|

7Hed RAME Lotry] A3t s

2 3 Uy

AHSE : AR 22T F 8FH Y A EV(New
Zealand White) 2% 8 AY A7) 4% A2 (MY
AHEALE, PHEALR)E ARl F9stden AgA
2539 Y& U3 ¥ SDMo) oid Y Jag 9
A Y A&

M@ 3 ELISA plate B8 88 :

SDM HHH(SDM-BSA) : SDME bovine serum al-
bumin (BSA)Z HEAA &4 3tgrt HE-S Dixon-Hol-
land9} Katz'9] Whgel st AAlssint. &, SDM(Sigma,
USA) 350mg3 BSA(Sigma, USA) 600mg& 75mle] 3
2+ (0.1M phosphate buffer, pH 7.2, 2 volume} diox-
ane, 1 volumeS F&g ool £33t 3 25%9 glutar-
aldehyde(Sigma, USA) 035ml& Z7}5ted Ao 3A)7H
Zot wutsled HIAIACh ©]F 0.IM phosphate buffer
(PH 7002 697t v 2314 o g wghstn F#3| %
Hatgon, FAo] #5d FHA £4L AT THpor
size 0.22pm)ste] WA R B8 E7|o] @ X835t

SDM &2F8H (SDM-Gel) : Microtiter wello] &2 7
391 & SDM 350mg} gelatin(Difco, USA) 600mg & A}&-3}
o "4 Az A3 FAE ez TR

Protein A% horse radish peroxidase(HRP) &#
| (Prot. A-HRP) : Wilson} Nakane''e} ¥4 & &4}
o FAFEAE §A8H T F, HRPRZ = 30]4, Sigma,
USA) 6mgg 23 5F4 1mloj] =91 F 0.1M NalO, 0.3m!
& 7hete ALoA 2087 JPEA EEFH HEA
Ak g2 A& 4T 4 1mM sodium acetate buffer(pH 4.
4))) 20417+ 4270 F 02M carbonate-bicarbonate buffer
(pH 9.5)8 20 p1& 7}3t 3, v|E] FHpol &8ste &l
&% protein A(Sigma, USA) Smg3} 4Tt o] & &4
0.01M carbonate buffer(pH 9.5) ImlE 7}3}n A2 24
ZHEE AT AENEE ARG Hurgol &
2% ¥ 0.4% sodium borohydrideE 0.1ml ¥ 2L 4T o)A
2|7+ A X A7) & phosphate buffered saline(PBS)o] 23)
ENEA. FA o] &5 ¥ Yol = BSAE 1%7} HA 7t
83 Ao FHpore size 0.22 pm)F F A F-3 20Tl
H 3} ELISAd) AF8-31 4 o)

383 4M(anti-SDM) : SDM-BSA 0.5mlE Freund's
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complete adjuvant(Sigma, USA) 1ml%} 4o &84S gt
E ¥, FuEy B 0.75mi¥ 984 Feg. 37}
UYL 93l SDM-BSA 0.3mi¢} Freund's incomplete ad-
juvant(Sigma, USA) 0.5ml$} 42 Getejg ¢ 2F 7123
L2 04mlY 332 HFEAh " A7 §3d
FHEF A o) AW o2 R 2% g HH
of FAYPY ARE ZAHsUT. HFHF 109Fq A
AEE stm YL ¥el3ko ELISAY A g3gich
BHII 5HS S ELISA : 3PN A= 28
7] 918 ELISAE T&-3 2o] A5t} &, SDM-Gel
£ 4-& 0.1M carbonate buffer(pH 9.6)2 10,000u] 343}
o 7} wello] 100 pl® et 4T PFzo &%
AN A F3A 20 F 0.05% Tween 20(Showa, Japan)o)
£ 3 ¥ PBS(PBS-T)Z 43 4339t} o] % 02%9] gela-
tino] 28] @ PBS(Gel-PBS) €4 7} wello] Y31 4Tl
3083 AR kel FHE HAAIF F PBS-TZ 43] A A3
o g¥Ho 97} &44 ELISA microplateE FH]3} %
th A2 E A2 PBS-TE 500u] 3)4{3}od Fu]g ELISA
plate®] Z} wellol] 100 p& 713t 3 A2 A 3087 8H%
N7 % 43 AHaQr}. Protein A-HRPES 10008 54
8te] 100 plY 7} wellel] 7}3}e] Ao 3083 ¥HEAIH
o}, A E 0.1% 2-2-azino-di-3-ethylbenzthiazoline sul-
fonic acid(ABTS) &9 100 pl& 7}3t 2 3027 wHg A7)
¥ 22t /T 100pE 718t w3 FAAFHG E4
k-8 A3} ELISA reader(SLT-Labinstrument W. German)
€ AHE3t B3 405mm] filterE AHE- 3RO 2}
% 492nm9 filterE A3 FR=E SAST
ELISA system® Xz ZH : Plaed] 7 well
(Costar 3590, USA)e] SDM-Gel g &L 50mM
carbonate(pH 9.6)2 8|4 3te] 100 p1¥ E£F383 370
A 2AZh 4T A BT FAAA FFAAST F3d
plate= PBS-TZ 43] A& % ¥, 0.2% Gel-PBSE 200 pl¥
7heta 4T 3087 AAANA BHE F PBS-TZ 43)
AH3 ARAA ELISAY AL&3gth E2Ex9
SDME 2 welle] 50p1¥ 719 # anti-SDMo] 34 €
PBS-T £ 50p W Z 4& F 420 147 &4
Ao2M plate A F3E 47 AsUY Fo
$EYH APHOR WL T o] FE
g oAde AAs D, PBS-TZ 48 A #3811, Protein A-
HRP §<8-& 100 pl 7}8te] 4o A 3083 WA H
0] % PBS-TZ. 43} A& 3}3, 0.1M citrate-phosphate(pH 4.0)

o] 0.1% ABTS ¥ 0.02% H,0,2 £33 dg 100y 2
wello] 7b8t3 Aol A 3083 S uHE Az T WA
AE Y3 23 FFHSF 100 p1E 718 ZA] 405nmol]
F3EE 2430 BF SDMo g dojd 3% &
2 SDM 5% 0ppbe] F45 Fo2 U A4S
WEEE F39(BB0%) EEFHE A4z e, A
29 FEL EFFA Y3t sulfonamides] F =
AEFH SDM =& F&3 ot

HXYHZF2 ZF SDM £ : 24 € HFxHeR
HAEYF 2F SDME 43T} AP H L PBS-
TZ 208 A G A& A A& old) A &
2 9] Immunoglobulin G(IgG)7} plate ¥ o H]Eo]Ho 2
F&EH dojd & Qe RS wAler) sty
MY AEYHE 100T 52 FHIRALH ol
7t g Al2E AU o] SDMe A4 HEE g9
gt

Anti-SDM2| RX}HHE ZA} : Anti-SDM7} SDM o] 8]
o & ARAEIAE IAHEE Holex] Yol
918} sulfamerazine, sulfadiazine, sulfisomidine, sulfaguanidine,
sulfadimethoxine, sulfamethazine, sulfamonomethoxine, sulfi-
soxazol, sulfametoxazol, sulfaquinoxalinez} v+g-AlA Bt
o ZAgE Y AEE g2y HAuE g 50% A3
o FEECSOE T3 YERLc

i o

SDMo st BHEY : 4HF A o] FAHHIEA
€ #A3] st HUg B o 2F BHoR
FAAFANY YE AHSA FA 7o HES AR
Sttt Fig 1& AAPA 7] A H& Y92 500
) 8]4{3}e] FA|o ELISAZ A A3t AW 34719
HEFO)E e Aotk AW E7e F3FE 30
o] 39 #& FAYAY L BYong WY 12097 A
AHE3Ack A2 E7 A dH9 FRE A5E K
oA gtor HAY/NF FIHHFT g3 E7E
Thgk A4 BolR| kol SDM-BSAY thi a4 o)
A A7} A&E FASFH T

SDM 3 ELISA system2| M= : JdEF 2
g¥Y9 A JNuf$E FAHd7] Yo 72 AH
checker board titrationg& A A} 8} t}(Fig 2-1, 2-2). SDM-
Gel& 1,000, 2,000, 4,000 2 8,0008) 2 3|23t} F2HA)
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—o— SDMI1
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OD 405 nm
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0 50 100 150 200 250

Days after 1st immunization

Fig 1. Antibody evolutions of the rabbits dosed with SDM con-
jugated bovine serum albumin.

713, anti-SDME 200, 400, 800 % 16008 2 24 AA
WHEAIZIT Fig 2-18 2+ E394e gAEE IA4d
anti-SDMo] ¥ @ A= & vebd F40] 0 anti-SDMe)
FERSS] BE WEd FARAE HH8 v &
T & SDM-Gel E39] H& HYuj$E 40009 &
¢ 4 YU £ Fig 22904 ¢} Zo] F3¢ SDM-Gel
o FEWs M whg FAAAE HH3) by

0D405 nm

1000
Anti-SDM dilution

10 100

Fig 2-1. Determination of optimal SDM-Gel concentration for
competition ELISA.

| —o—200 |

0D405 nm

100 1000 10000

Ag dilution

Fig 2-2. Determination of optimal anti-SDM concentration for
competition ELISA.

& F Y& anti-SDMY] 2 S NujsE oF 500u) o] 4
oAt

3¢ E&s |1 : ELISA$ microplatet® NuncA}2] Po-
lysorb @ CostarAt 9] plate® AlR3 g on o] AFE
9 AEY FUFRE} 2 wh& ELISA 4419 23
< W@t ®otch ZHAMS] microplated] SDM-Gel& 10,
000, 20,000 X 40,0002 HAH] FHAZ T anti-
SDM& GAEE gAstd HEAA 2t 98 =
oM Zdo 2% Fig 3-1 R 3-200 48} 2] Cos-

3t [~ Ta000
| - 20000

0D 405 nm

Anti-SDM dilution

Fig 3-1. Optical density curve according to the concentration of
SDM-Gel coating in Nuncplate.
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0D 405 nm

Anti-SDM dilution

Fig 3-2. Optical density curve according to the concentration of
SDM-Gel coating in Costar plate.

tarAl9] Aol o FE¥ Ao et on 1,0004] o A
8,0008) 742 §H-&-o] TAE Lo vl st 2 Mo
2R 3to et

DIHTE =42 5w : SDM 5% 0 2 Sppbé] A8 &
Ag8}e] ¥H3-8(B/B0%)E ¥l ZE A3} Fig 4-1 ¥ 4-29]
v}e}d u}e} 7o) NuncA} microplate®] 7 ¢+ SDM-Gel
£ 10,0004) & 3] A dto] F&A]F) 11, anti-SDM-E 1,0004)
Z g4sty WA E 39S 54%2 713 2A JER
ot ghdol] CostarAl9] microplate® AHE3tEE We
SDM-Gel& 40,0000 2 343ty F & A7) anti-SDM
£ 8,000802 A3t GHEAHE W 45%9] FAE B
A& ¥ obuet anti-SDME 3 A ujS 2,0008) o] Aol A
= YFE 60% vete] gk YERH S B 2 (Table 1), 0]

%0l
g ]
= 70 40000
. 60! ;
G 20000
50| _
40« SDM-Gel
. 10000 gyt
1000 5000 dilution

Anti-SOM dilution

Fig 4-1. Optimum concentration of SDM-Gel and anti-SDM in
Nunc microplate.

/40000

B/BO (%)

20000
SDM-Gel
dilution

Anti-SOM dilution

Fig 4-2. Optimum concentration of SDM-Gel and anti-SDM in
COSTAR plate.

Table 1. Optimum dilution of SDM-Gel and anti-SDM -
BSA in the ELISA for the detection of Sulfadi-

methoxine
Coating Anti-SDM dil.
SDM-Gel
dil. x 1,000 %2000 x4000 x 8000
% 10.000 294"/356” 1517272 0.82/1.59 0.40/0.72
» (82.7%) (55.6%)  (51.6%)  (56.0%)
262/3.6 130/244 059/1.23 0.32/0.66
X 20000 “oyswy  (534%)  (48.7%)  (49.2%)
2297313  112/177 052/1.02 026/0.59
* 40,000 (73.1%) (63.1%)  (50.8%)  (44.7%)
0D ar 5ppb of SDM.
20D at Oppb of SDM.
3 e OD of 5ppb
nding : (B/BO)% = —————x 100
percent binding : (B/BO) OD of Oppb X

% 9] ELISAE CostarA}9] plated A} 838} A A&}
A3 g8 34 BB%Y ghol 50% o|skel It
& JEh)E 24 2, SDM-Gel 20,0008] 2 anti-SDM 4,
00089 ZAE 92 AAste] ELISAS A A8ttt
SDM A& ELISA #e| 2IZT : 47]9 F334
2 FYY JH2HOLE FFFE SDM A5 E EL-
ISA 243l QI E #3F A& Fig 5o Yl
t}. ELISA microtiter welld 2% £ Q& AAEEE
Spg 5& 1 039 FRAANE M5t
HAHHARE 5H57| 8 ELISAS HEYY =
A : SDM9] A& FRHE FEE 0.lppma2 A HH
Wl % SR 04ppmo] HZFET 1Y B2 ES
o AL YAog FH3 o HENEAY 2BARE

- 605 -



#4357 ddAE 8355 1.0~0.1ppme] HH A F
A3 (linearity) 2 YEFE F QEE 2HE BFofof 3
B2 Fig 6-1, 2, 3, 49 Ye}d A3} 2] anti-SDM9] 3]

100
90
80
70
60
50
40
30
20

0.01 1 100
Sulfadmethoxine(ppb)

B/B0(%)

10000

Fig 5. Standard curve of Sulfamdimethoxine.

A 2000802 TAStE, SDM-Gel 348 10,
000, 20,000, 40,000 2 80,0008 A3ty FFAZ F
ELISAE H A8t B3tth. £33 49 giusrt F71
ol et 4AHE HYe 9L v AR o5 @
%t Fig 6-19} 79, 1L.0%E 0.1 ppm gk Abo]dj A o] &
FiH] A@FAel AHof A YEeReng EF
SDM Z# &€& $3% ELISA system®] Z7-& SDM-Gel 3}
Aejg 10,0008 2 34 ste] FAA|F| L anti-SDME]

0D 405 nm
N

0.001 001 01 1
SDM (ppm)

OD 405 nm
N w

ol

0.001 0.01 0.1 1
SDM {(ppm)

A uleE 2,0008Q 2ALE FAFHA.

SDM #&E# % HAEE AMal : ZA Y E8F
el IgG typed] AHZZEYo] H]Eo]H o2 mi-
croplate] F2E A% tracer® A}LE = prot. A-HRPS}
dhdle] BAHoE QAR ¢ FEo) SDM e
2 EEE 771 Atk o] & WAE] Y3t HAEHF
o HYSE2EYE G¥AANA AP ALY F,
27} Oppm % 10ppme] F =2 SDME 7}3ted EHlE &
7 9 PBS-TE 100TY] 582 F8E F FA A9 &
Zo) @7} 431, M shA] @& A|59} Zo] ELISA
& AA 8t 1@ e Fig 73 20} A 88 948
3 F 3T R e HYT AR W3t ¥
FBEE HERoBZ A2 75 SDMY gy
TR Aoz FAYAT GAY Y NaE gHouY
PBS-TY] 3|43 A 25 FUTF FFEE Ugugles
2 gAH 93t HFoutgo] wAHI o o]
o SDMe] ¥ A& YEA] gttt

SDM 258 : dJ2 AA T A YA SDMo| 100
% 500 ppbo] SA 713t 2 ELISAE 4A31d 358§
ZAMg 27, 110~128%9] 3] 548 Bt} (Table 2).

Anti-SDMZ} 7|E} B & FX|to| BAIE : Anti-
SDMo| 48 FAFFANE At e doyex ¢
oliy] 918} 8%F9 UE Ayl XA (sulfamerazine, sul-

3

w

0D 405 nm
nN

|
10 e

0001 0.01 0.1 1

SDM (ppm)
| 4

3
€
o
['e]
Q 2
a .
o G0

0.001 001 01 1
SOM {(ppm)

Fig 6. Modification of detectable ranges by changing concentration of coating SDM-Gel.
(SDM dilution: 1 X 10,000; 2: X 20,000; 3: X 40,000; 4: x 80,000).
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e : e o B

[ @boiled serum ||

W nomal serum |
O boiled PBS
normal PBS

OD 405 nm

SDM concentration (ppm)

Fig 7. Effect of heating on competition of sulfadimethoxine
solubilized in pig serum and PBS.

Table 2. Recovery of sulfadimethoxine spiked in swine serum
at the concentration of 100 and 500ppb by ELISA

gﬁ:gir?;[t)lgc))xinc, Recovered % Recovery
0 0.78+0.34

100 11151128 110.7
500 645.6£65.0 1289

Table 3. Cross reactivity of rabbit anti-sulfadimethoxine an-
tibodies toward sulfadimethoxine analogues

Compounds EC-50" (ppm)

Sulfadimethoxine 0.006
Sulfamonomethoxine 35
Sulfamethazine -
Sulfamerazine -
Sulfadiazine S -
Sulfaguanidine -
Sulfisoxazol -
Sulfaquinoxaline -
Sulfamethoxazol -

i

Concentration causing 50% inhibition in color development of sample
wells compared with blank.

fadiazine, sulfaguanidine, sulfamethoxazol, sulfamethazine,

sulfamonomethoxine, sulfisoxazol, sulfaquinoxaline)E PBS-
Tol @A $5E2 543l Y3 43 ELISAE A
A8ttt 1 Z 3} Table 33} o] sulfamonomethoxine&
A3t AYol ALEE thE FAFTAESE LA
§& 2olA g4

&

SDMZi& & #% ELISAY /¢ HsixE SDME
olFutuiz HPAIZl FAA 1o tig FA7F Yo
3t} SDME Eatgo] 27] g 2 AW EE F
BolA AL FEEIIIF 7] g B AT
o] M BSA E& gelating} HEA7) FAIHZ SDMo)
& FAPHE FEasih

HolA anti-SDME Fu|E o} ZF9 AdA9 »
apukgo] gleg Bl3Ath o] 2L SDME] para amino
benzoic acid?)7} BSASH Ztgte] wigt 2% 39FA
717 & Ao ol ¥ Aoly] jELE Az

Competitive ELISAE #4 8 wells) Edo] Edo] &
5 3 49 2233 A8Y ¥go] dojue FEE
EAse 4ol olF Y plaed] AAHINEL 2
Ztel FRE2A L F3A ARANAFE FAl A7}
AL A9 AjAojojof gt £ A YoM = Nunc A}<]
polysorb plates} CostarA} <] plate(code no ; 3590)2 ¥] w4
% 3lo] SDM ELISAY] Aol Fr] A P4 plated 48
stk Aoz FAAT LA e EF w2
plated] zlole UL A2 HZAHG 0w o]o wgt Z
%9 ELISAS HA1E o WA 34§ plated] Mol 1
g 5ojo} & o HZE

B oA 743 SDM ELISAE 7} welld Spg 43
9 @& ko IF SDM A& A2 ¥ + itk 2
U AAZ FFstoF ¥ AAMEE 015H 1.0ppm
FE FroAN AFHEWAI AL ageE
AAE Ayl gt AEE FAetd BAgG 0.
1ppbe] FEAE HEo] 7He¥ Aoy FFZALY
EHogE UF ¥ WY ¥xol7] Y& ovls}
gA 2o 2Bz dste £ FEAA g9 R
7} 7}53 52 ELISA systeme] 752 Z3Y oyt
A%} olF 3o plated] F A7 SDMGeld 5
g 5Yo2N A4 g F Ao]df vjE U
2 B3N Ao ddHer & $r9 AR
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7k w27t &8¢

B Ao A70E competitive ELISA ¥-& 25 SDM
of o3 ZAu&& A3} probeZ protein AZ A
g S5 Yoz FAHY . Potein AR E79
anti-SDM o}z i & L5579 g6 2Fut$
$ 407128 Y A8 HAYFY IgG7} plated] EH
of B Eo] Al wh-g o2 AFFTIA protein AL o]FE
A ¥t AYEA HE2 o)y T iy A @
& uh3-& WA AT B E YA EFY RGE EHIA
Aok & Bazt QIdth o8 s 100TY F2d)
583 FHE NEE AR3gen o] A3} SDME o]
g% A A8 HAHA FRoy HAEHY gGe
4 3] H] 5385 of ELISAA ¥ 50| HQ whg-& ¢l F
At

2 d7e &84 2594 FEAAY AF SDME
233 71EA o)y FFI HdE BFEL A
EFAM AYAT)7]) A% AAEEE Aestnzt o
2% Ex 4t} /L competitive ELISAE kit2 A%
A o] fo] rHIM FUHUR Iy ARE F
S AT 2T F Yo FHol lonZ o] Wy g
AHgete B33 Q8 AAJNUM T A& FAHE
7b%E A Ao} g A5 SDM G2 wF glo] A &
7t & oz AzZtdh 53] E3hd AN A&d
AA b7 i £4%F AAA] 24 EAE
H71g Futel Qe ZAH 4 P FE UL A
o2 Al ¥ .

4 &

AAEHF 9] SDM A7 E E539 &3 228
3 37 A8 AA4A ZAE Y S A ¥ (competitive ELISA)
< AEE] A8t ARRAE 2AS d9gE dLg
i)

MEd ELISAYLE #2715 % SDM $E& 1.0ppb
oj3te] grolUth HAYH 9 IgGoll 7 v 5o}H
Ql wruk-e S PBS-TZ 108 M3 As¥HL =
Boll 587 F93t] WA ol EXg =Y
ol = SDME A HA ¢Fgtrh. SDME 100ppb E 500
ppbE 718t B¢ & A 23 110.7~1289%9] ¥
A& Jepfch

SDM frEA 871 & AH&3ta o4 HAlE & &

7} sulfamonomethoxine & A9} 81y < &utet bt
28 Bo|x ggton olw Sulfamonomethoxines] EC-50
%2 3.5ppme g YEhytTt

= U
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