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Comparison of EEC-4 Plate Test and Charm II Test in Residual drug
Screening Methods on Meats
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ABSTRACT -1t was carried out to compare the relationship of EEC 4-plate test method and Charm II test
method by HPLC. 46 only tetracyclines, 4 only sulfonamides, 4 sulfonamides + tetracyclines, one amphenicols +
tetracyclines, and one amphenicols+sulfonamides+tetracyclines, it was detected on 71 porks of EEC 4-plate positive
or Charm II positive by HPLC. In case of suifonamides and chloramphenicols, two test methods had related with
each other, but had no relation in tetracyclines. Also, it was 10.5%(6/57) tetracyclines, 81.8%(9/11) chloramphenicols
that were EEC 4 plate positive or Charm II positive, but not detectrd by HPLC. Consequently, EEC 4-plate test
method and Charm II test method were suitable by screening test on antibiotics and sulfonamides etc.
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Table 1. Screened results of residual materials by EEC 4-plate
method on 71 porks

pH on Bacillus subtilis(BGA)-

No. of positive

Spore suspension (%)

pH6.0+pH7.2+pH8.0 45(63.4)
pH6.0+pH7.2 11(15.5)
only pH6.0 11(15.5)

pH6.0+pH8.0 2(2.8)

pH7.2+pHS8.0 1(1.4)

only pH7.2 1(1.4)
Total 71(100.0)

Radioimmunoassy(CharmII) method0ll 2|8 ZA}

EEC 4-plate testollX] g5 vebd 717l dis Charm
Il tests AA|S A3}, only tetracyclinesoll Al <1 73-$-7F
634%A4S/THE 7HF Bol YElRY, 2 4522 only
chloramphenicolsll*]  8.5%(6/71), sulfonamides + tetracyclines
A 7.0%GBMNE 2+ VEREC S EEC-4 plate testol| A<
FAolAA R Charm 11 testoll Al 27990 A9 9.9%(7/71)
2 YEPSTH(Table 2).

Table 2. Screened results of residual materials by Charm-II test

BMxA on 71 porks
Sulfonamides Tetracyclines  Chloramphenicols . . No. of
Items (Sm) s © Residual materials positive (%)
Nova-park C;;  Capcell pak C,;  p-bondapak C,, only tetracyclines 45(63.4)
Column (3.9mmx150mm, (4.6mmx250mm, (3.9mmx300mm, only chloramphenicols 6(8.5)
4um) Sum) 10um) sulfonamides+tetracyclines 5(7.0)
Detecter 270 360 278 chloramphenicols+tetracyclines 4(5.6)
UV(nm) .
0.01M oxalic acid 0.005M only sulfonamides 34.2)
X xalic aci X . . .
Mobil 0. lall/i ggggd / acetonitrile / (NH,),HPO, / chloramphenicols+sulfonamides+tetracyclines 1(1.4)
phase 850/ 150) methano Acetonitrile Not detected 709
(725/175/7100) (76/24) Total 71(100.0)
Flow rate
. 1.0 1.0 1.0
(ml/min) Table 3. Confirmation of residual materials by HPLC in the 71

&5 d 0

EEC 4-plate methodOl| 2|8t ZA}

7o) z4Alel EEC 4-plate test A ¥A1S el 7179
WS Aued, A7kx] pH 27 25004 4 (pH 6.0 +
pH 7.2+ pH 8.0)% 7A%E 63.4%4571)E 7V &4 Jet
W2, 2 o2 pH 60+pH 72 2 pH 6.014 zz
155%(11/71) FHo= vehvd 2= pH 6.000A42] o]
Fa% AL & T UUTK(Table 1).

screened porks

Residual materials Detection range  No. (.)f

(ppm) detection

only tetracyclines 0.07-0.5 46(64.8)
only sulfonamides 0.001-0.04 4(5.6)
sulfonamides-+tetracyclines 0.01-0.32 4(5.6)
chloramphenicols+tetracyclines 0.10-0.84 1(1.4)
chlorgmphemcols+splf0na— 0.01-1.86 1(1.4)

mides+tetracyclines
Not detected 15(21.2)
Total 71(100.0)
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Table 4. Results comparison of EEC 4-plate test and Charm II test on 57 porks detected in the tetracyclines by Charm 1I test

Positive pH Sample numbers
on EEC-4 plate Sample numbers ~ Charm Il values  Sample numbers HPLC values %)
pH6.0 ! 600-699 2
pH6.0+pH7.2+pH8.0 1
pH6.0+pH7.24+pH8.0 1 700-799 1 0.00 5(8.8)
pH6.0+pH7.2+pHS.0 1 800-899 1
pH7.2+pH8.0 1 900-999 1
pH6.0+pH7.2+pH8.0 1 400-499 1
pH6.0+pH7.2+pH8.0 3 500-599 3
pH6.0+pH7.2 | 600-699 3 0.04-0.09 8(14.0)
pH6.0+pH7.2+pHS8.0 2
pH6.0 1 700-799 1
pHG.0 4 600-699 7
pH6.0+pH7.2+pH8.0 3
pH6.0 2
pH7.2 1 700-799 5 0.11-0.19 16(28.1)
pH6.0+pH7.2+pHS8.0 2
pH6.0+pH7.2+pH8.0 3 800-899 3
pH6.0+pH7.2+pHS8.0 1 1500-1599 1
pH6.0+pH7.2+pHS.0 2 400-499 2
pH6.0+pH7.2 1
pH6.0+pH7.2+pH8.0 1 600-699 2
pH6.0 1
pH6.0+pH7.2 1 700-799 5 0.20-0.29 12(21.1)
pH6.0+pH7.2+pH8.0 3
pH6.0+pHS.0 1 800-899 1
pH6.0+pH7.24+pH8.0 1 900-999 1
pH6.0+pH7.24pH8.0 1 1100-1199 1
pH6.0+pH7.2 1 500-599 1
pH6.0+pH7.2+pH8.0 2 600-699 2 030039 610.5)
pH6.0+pH7.24+pH8.0 1 700-799 1
pH6.0+pH7.24+pH8.0 2 800-899 2
pH6.0+pH7.24pH8.0 1 400-499 1
pH6.0+pHS8.0 1
600-699 2
pH6.0+pH7.2+pHS.0 1
pH6.0 ! 10(17.5
pH6.0+pH7.2 1 700-799 4 040067 (17.5)
pH6.0+pH7.2+pHS8.0 2
pH6.0+pH7.2+pH8.0 2 800-899 2
pH6.0+pH7.2+pH8.0 1 900-999 1
Total 57 57 57(100.0)
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Uepiglert HPLCOX = AEHA &% 7357 8.8%(5/57)
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EEC-4 palte testo]A] ¥doZ vehd 71 A 5 Charm
II testoll A sulfonamides AIE YHo2 IRIE 97AS 4
B, Charm-1I testo] A 9] 7 & X|(detected values) 500-
599 AlelolA HPLC A #ZHHAF Z3 0.30-0.39 ppm2
sulfonamides?} 173, 700-999 AtelelME 0.001-0.19 ppme]
sulfonamides’t 871 %% ¢] Charm-I AEX7} W& 3¢
o] HPLC 8% A&%°] ¥ Yehd, Hogg %] Charm
0 olMe ZHAE:R 297, 404, 1,164, I 1,250914
HPLC A% A3 Z4zF 027, 0.19, 0.08, 233 0.06 mg/

kg® sulfonamides”t ZHE® 713} Y2613, EEC-4 plate
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e 5 5 AlIE AL Aol Aide] gl §HH, EEC-
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HPLCAA AEHA &= 749 UATHTable 5).

EEC-4 palte testollX] ez vehd 71 2 5 Charm
TI testoll 4] chloramphenicols A€ Aoz EiE 1179
A#}Z B, Cham-II testolM 2] 75X (detected values)
700-799 AtelolAl HPLC A#FAAF A3} 0.80-1.89ppme]
chloramphenicol 271, 0.00 ppm¢] chloramphenicol 171 Z}
ZF VFERSESL, 100-399 AlelellME 87 EF 0.00 ppmeE
YER} Charm-1I test HEX|7} ol @2 74-9= HPLC &
F Al AEEA 2%2t control point ] U4
FRNME AEFo] A eSS ¥ olugl EEC4 plate
X% pH6.0, pH7.2, pH8.0 EF HLo= Yehies &
EEC-4 plate®} Charm-IZHl 3ol S-S #AE + 2
Act. 3HH, EEC4 plate®} Charm INA Z+z; 9kA2 veh
Wley HPLC A% AldoAe dE&HA o4 297t
81.8%9/11)Z eh} EEC4 plate® Charm 07}

Table 5. Results comparison of EEC 4-plate method and Charm II method on 9 porks detected in the sulfonamides by Charm II test

o:}(;;ilg\-lz gﬁte Sample numbers ~ Charm IT values ~ Sample numbers HPLC values Samplt(al;: l)lmbers

pH6.0+pH7.2+pH8.0 1 700-799 0.001 I(11.1)

pH6.0+pH7.2+pH8.0 2 700-799 2

o 6‘??:;;"?:; 50 ; 800-899 3 0.01-0.00 6(66.7)
pH6.0 1 900-999 1

pH6.0+pH7.2+pHB.0 1 700-799 1 0.10-0.19 1(11.1)

pH6.0+pH7.2+pHS8.0 1 500-599 1 0.30-0.39 1(11.1)
Total 9 9 9(100.0)

Table 6. Results comparison of EEC 4-plate method and Charm II method on 11 porks detected in the chloramphenicols by Charm

II test
O:E?Ci‘iz gﬁte Sample numbers  Charm II values ~ Sample numbers HPLC values Samp l?‘;: l)]mbCI'S
pH6.0+pH7.2 2 100-199 2
pH6.0+pH7.2 1 200-299 3
H6.0+pH7.2+pHS8.0 2

’ pH6I.)O+pH7?2 2 300-399 3 000 9(81.8)

pH6.0+pH7.2+pH8.0 1

pH6.0+pH7.2+pH8.0 1 700-799 1

pH6.0+pH7.2+pH8.0 1 700-799 1 0.80-0.89 19.1)

pH6.0+pH7.2+pH8.0 1 700-799 1 1.80-1.89 1(9.1)

Total 11 11 11(100.0)
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