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\ atic analysis of antibiotics via agar gel
Ql trophoresis and ant imicrobial spectrum,
'togather with a national Standard method for
detecting antibioties in ml!k were employed
in this study for the examination of milk Meat,
egg and fish from markets in Taiwan area. The
results indicated high incidence of antimicrob-
ial substances residuing in beef, pork liver,
fish and milk, Moreover, part of the antimicr

obial substances were identified and quantitated
in terms of specific antibiotics,
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@?ﬁﬁf}ﬁ&@( Systematic Analysis of Anti-
biotics via Agar Gel Electrophoresis and Ant-
imicrobial Spectrum . {{ii/f8 AGE/7AS ¥ ) + &
e e HEE ERBE D BB 2 » BOSR S AENE S, 5h
thiiif: #4579 ¢ China National Standard »
B CNS 35 ) » BB AAL ~ BA (RN HA
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@ERAH ( 40 cmx 21cmx0.Sem ) it~
@IHE ( A 38 emx20cm ) » BRI HE
WS AR WA R (8]  Sealing ) » FHHIA
B S BEBUAEES ( STit-maker » HHHA L
B ShBE - St =HF 21 EEGSE . BHE B
19 .5mmx 3mm ) » FEHMBARAER
BIAJER « GRIAHSE » B K Slit-mak-
er S AE ©

@ U0l 7 o g KRB AR » CEMBTk E - H
Micropipette % Hid: REERER sliale A
BeAhBETR (S EBE SR I AdR 125024,/ Slit
D+ MRV M BTEA 0. 0SM PBS7.0
1.5 247t » LAM#E F544H ( Salt bridge )
» TEAT HOBRSH A B ) — (AR i S A Tryp-
an Blue ( 0.125% ) [Sta 7w H o

@LMEHR M ( Coolnics Circulator, Koma-

© tsu - Yamato ) fEREEER 20 € - B
Bk » I BYifE 600mA EME 300 V o

@12 Trypan Blue ik i 4 2350558 M8 » I
H 2R SR » #E5R41 % ( Universal UV
Lampe, CAMAG, Type TL-900 ) B¢
IR ( 254 pm ) IS EHIEE o
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- OUHER PR AR c BT 33 CHE
B 24 N R4 RS KA KA
20 ZEFHRHE ( Agar medium | , Difco
JEIZ AR » WEY 33 THEER 24 /g
B A £ 28 Rt K BB » F0 Spect rop-

. hotometer ( Bausch and Lomb Spectro-
nic 20 ) 7E 600 my o+ LIRS A4 T Aol A

i B4 % Transmittance 30 % » H=fik
SEH 4 C o A —BIIRHE R o B i
P B #i A+ : Staphylococcis aureus

ATCC 6538P, Bacillus subtilis ATCC
6633, Sarcina lutea ATCC 9341, Sac-

~ charomyces cerevisiae ATCC 9763, E.
coli ATCC 10536, Bacillus cereus var,

mycoides ATCC 11778, Staphylococcus
epidermidis ATCC 12228.
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e - L HEN ARRAER TS ARy R0
A o RERT AALRES AN XHRGR W 80
A= MR o q o

A

WRMENER ot
L VG 3Rt R b AR S B B i R ER19.
R R 20 MGTAR (R ) » iemigg, W ghdd
BT MEETT R - fERA MR W R

» MIFHAGE/AS $R\ Hik b0 BENHSBE Fhidi
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4 * okl i 8 m " px (imtal bolvent)axcz 7 8 M (Diluent)
> Ampicil Hn Tfihyd!'ate - Purified water
: . ; mﬁn a » 6]
5 -;Bacitracm B. 1 %3 Eﬁ*, A
Cloxacillin B..1 i
- . - ,
Chloramphem icol Ethanol "

| Chlortetracycline, HCL 0.1 N HCL 2
| Dihydrostreptomycin Sulfate Hoeq g "
Erythromycin Methanol "
Kapnamycin sulfate Bt y
Leucomycin sulfate Ethanol I
Neomycin sul fate H: = I
Noboviocin sulfate Ethanol I
Nystatin Dimethy 1 f ormam ide 7
Olendomycin Phosphate Methanol "
(Oxytetracycline, HCL 0.1 NHCL I
Penicillin G, Sodium B. 1 ]

Streptomycin sulfate

Purified water

Spiramycin Ethanol i
Tetracycline. HCL 0.1 NHCL n
Tylosin tartrate HBS . 1.0 3kA " 7

Polymyxin B sulfate

Purified water

F 1 R R RERD A L GUTRER T A R B AR ( Secondary standard )

%2 : Inital Solvent

: W& Bk Fvls RZ 1000r ( oru ) Scc {9TREE o

%3 : B, 1 : buffer No 1.1 %PH6.0% | AFHIAK## 2.0 5y Dibasic potassium Phasphate
8.0 Wipymonobasic potassiuﬂ] phasphatefﬁ 18 N phasphoric acidB{ 10 N Potassium lffydTOXid:’.

MM PHE 6.0+ 0.05
%4 B.3 : Buffer No.3 0.1 MPHS.0 % | ZA7-HoK il 16.73 % ibasic potassium phasphate
7% 0.523 55 monobas ic potassium phasphate /i 18 N Phasphoric acid 5] 10 N Potassium

hydroxide i P H% 8.0 + 0.1

%35 : PBS.7.0 :

0.05 M Phosphate buffer solution PH 7.0
it Na ,HPO, + 12H,0 107.442 B 6000 cc gy » KHNaH, PO, - 2H, 0 31.202

%R 4000 cc fyK & » FERE - |5 B.3#MPHET7.0 £0.1

%6 : i8S ¢ Skim milk, Difco ) »
B b Ba T AT Rl AREE Ay B ES -
- LUk g e 05y R VERRAEAL #ﬁ A A

5 10 Byt 100cc iy » LAIAGE/AS % CNS i HlE ¥ 1S
LLAGE/AS X CNSEHERBH -
N R OB 7
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%2 : AGE/AS iR CNS asg@a}:ﬁr#@rﬁﬁ&ﬁmﬁﬁﬂﬁﬁ(threshofﬂ sensitivity ) .
81 FAO/WHO IR fit 48 2 ik ( AL - ppm) |

G

g - AGE/ AS JEmsr| CNS REM# A | FAO/WHO IR (1
i Ampicillin 0.05 0.1 i
| P Bacitracin 0.08 o -2 ’;
Cloxacillin 2.0 2.0 9000 -
Chloramphenicol 4.0 6.0 v j
Chlortetrcycline 0.2 0.2 0-0.02 &
Dilydrostreptomycin 3.0 2.0 0-0.2 ';
Erythromycin 0.09 0.4 0-0.04 L—
| Kanamycin 1.0 1.0 ey __E
Leucomycin 0.3 4.0 e X
Neomycin 4.0 2.0 0-0.15 "‘;;"
Novobiocin 0.4 15 0-0.15 o
Nystatin 10 o 0-1.1 ..i
Olendomycin 1i5 3.0 3 0-0.15 i
Oxy tetracycline 03 0.5 0-0.1 ﬂ;{
Penicillin G 0.03 0.02 0-0.006 e
Polymyxin B 20 o 0-2 "'T“‘
Streptomycin 2.0 2.0 0-0.2 it
Spiramycin 6.0 70 T "};
Tetracycline 0.3 0.4 0-0.1 ?
Tylosin 0.8 3.0 0-0.2 B
- il
&3 : AGE/AS L M ‘;ﬁ sﬁﬁﬁ*%ﬁ P SR 9 B K AU B FAO,/ WHO BR it BAsH Wi ppm ) o
5 A L] & i il
AGE/AS AGE/AS FAO/WHO | AGE,/AS FAO/ WHO —
R ﬁffﬁiﬁ@f. ﬁ%ﬁsﬁmﬁ ﬁ% RO | wEme |6 o LA
e ; : —0.06 0.05 0- 0.018 i
Bacitracin 0.08 0.08 0—0.7 0.08 0— 4.8 [
Cloxacillin 4.0 2.0 0—0.06 2.0 0— 0,018 E i
Chloramphenicol 6.0 1.0 i e —
| _Chlortetracyecline i
Dihydrostr:ptomycin 2(1) 2; L Gix 00,0
I Erythromycin 0.2 0.2 L 6.9 0~ 0.5
: Kanamycin {15 1:0 : 0 3'3 i; 2 0— 0.3
| Leucomycin 0.6 0.4 i e i
i Neomycin 1.0 i T 0.4 -
Novobiocin 0.4 oA e 0'5 4.0 - 0—0.2
i o = 0_7.1 0.4 0— 0.1 .
Olendomycin 2.0 e 0_-0-3 15 0— 4.3 :‘f
Oxytetrycycline Folota 0.3 o 0'25 1.5 0—0.1 ! i
Penicillin G 0.08 0.06 0"‘0. 0.2 0= 0.3 Fa
Streptomycin ; 4.0 2.0 ' 2 1"06 _0.04 0-— 0.0&{4;.
Spiramycin 6.0 50 iy _’0 : 2.0 0—0.5
Tetracyline 0.1 i P 5.0 SRS £
Tylosin 0.6 i | 0_0-5 0.4 |7 0—0.3
Polymyxin B 5 o s i mss I 0D
* FAO/ WHO A M & RURH 704 RIERE(1) i ® =

s
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#4: BLTFARBBRELR
: CNS CNSR AGE
LEEL LR v Mol D7 O B a
. BB AN
# % g 1(6) 1(6) 1(6)  |Na6 penicillin G 0.012 ppm
" < 29,100 | 210,13) 1(10) [Na10 penicillin G 0,018 ppm.
# ® 2 1(14) 2(14,15) 1(14) |Na13(+12.5 ATCC 9341(21)]"B
aladoih o : k0 — | Na14(+37.3 ATCC 6538p(7) ATCC
i3 53 2 1(19) o - 6633(10)])
X b 2t i 1(25) - Na 150+ 14.0 ATCC 9341(22))
A il 4 1(29) 1(31) —  |Na25(+5.5 9341(3))
I ¥ 4 e 1(39) =4 No 31(+9.0 9341(18)]
” i 1 1(83) e s No 39(— 44.0 ATCC 9341(8))
i g 1 1(84) 1(84) 1084) Na 84 penicillin G 0.024 ppm
i m 3 B 1C46) oy No 46(—31.0 ATCC 6538p(13) ATCC
g R AL B 1 o 1(48) - s ;
= - No 48 Erythrlﬁnycm 0.1 ppm,
& i ! 7k 1(49) B Na 49 Erythromycin 0.3 ppm.
il 0 2 1(51) 1(50) i No.50 Streptomycin 1.6 ppm, &
¥ A 1 1(52) e e Erythromycin 0.1 ppm,
L | 9 4 2(55,56) 1(56) 1(56) |Na56 [+45.ATCC11778(5)]
M B 3 i 1(102) - No 102(+48.0 ATCC11778(2))
i i 6 s(g'i':gg,eo) 3(58, 60,62) 3(58,60,62)Nﬂ58[+11‘0 ATCC11778 (10)]
= 5 ® D oy - Na 60(—21.0 ATCC11778 (10)]
- No 62(—11.8 ATCCg538p (10D,
nR® 2 166) = e ATCC6633 (5))
i 8 b 1 1(68) 1(68) 1(68) N0 68 oxytetracycline Q.07 ppm,
i % 1 1(69) i = No 70 Chlorampheticol 3 ppm,
A M 1 1(70) 1€70) 1(70) |Na71 oxytetracycline 0.25 ppm,
o W 3 3(71,72,73) 2(71,73) 2(71,73)|Na 73 Ampicillin 0.02 ppm,
5 = p L)) Ty - No 80 penicillin G 0.012 ppm,
i th 1 1(80) 1(80) 1(80)
hitmeme 16 7 2 | CNS J AGE/AS & BB HEA B
i &t 74 30 23 13 FET 40 4 » B31EE 54.05 % ©
B 5 (%) 100 40.54 31.08 17.57

BE: "AD1(6): 1AM EAAHK
*B:Na 13 (+12.5 ATCC9341 (21

( L1 Trypan blue &%

lutea » i FREMRIER

¢ Fbp R BIE 6 8 °
)): #e 13 RS -
) FHIE A/ 21 mm
* REEZEWE °

ﬁ%iﬂc&mﬂfﬁm‘#um&ﬁﬁmﬁ 12.5 mm
LR e 6l 78 ATCC 9341 Sarcina
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AGE/AS
[E1e32

CNSKA- |
GE/AS i

i3

L4 7

6 ¥

- 1(20)

aAuT R e 8

o it

Ha®E (%)

No.20 Erythromycin 0,12 ppm,

#F 6 . GALTT AR RS i B R

B & M

I

il il -

CNS
53 1 B

AGE/AS
5 I

NS} AGE
/AG Fi#

i

ik

Ll Sin
2(3.4)

No.3 [+9.ATCC 9341(20)
ATCC12228(16))

No.4 Penicillin G (.36 ppm

No.74 PenicillinG 0.24 ppm |

7 1 23.4) 2(3.4)

[i] o 1(74) 1(74) 1(74)

AL HE i 8

S &t

CNS % AGE/AS i # I 4 14
. Bt 10% o
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o' il T — | Na61(+40.5 ATCC11778(15))
1 (275) = R N0 77,78 Emm SRR » BIRE
. : ' B2 9 - SR AR A -
45) - - No238 26 » M MEA: & o
1 (267) i Sl No 233 [AIN 238 1§ ¢
5 Na 103(—39.5ATCC9341(5))
105D = - - 118(+37.0ATCC6538p(14))
i 1 (61) gﬂii penici:llin (C: 0.024 ppm,
F 0 penicillin G 0,024 ppm,
AL i E& e 72 e - - No125 (~22.5 ATCC11778¢9))
i W 9 277,18) | 2077,78) | 277.78) No 1400—28.5 ATCC 11778(7))
i : No 141(~32.0ATCC11778(6)]
b ke 9 45302380 | 1 (238) 1 (238) | Na159 [@Na 238 ti§7¢
Wk " 1 3 215,217, i & N0 175(+35.5 ATCCg5388(13))
e No 176(337.0 ATCC 6538p(14))
f 1 W 9 1 (233) 1 (233) 1 (233) | Na179 Oxytetracycline 0.3 ppm.
: __ No 180(—22.5 ATCC11778(13))
9 1 (10 1 - : e
s " . S0 | Kiadm No 189(+9. 0 ATCC53¢h ( 22.5)]
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