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AREVEHFRERTLC— A AW EETHA , #iF ., #
A B SRS ETORETEREZRGIRR T HFHRT -
WY EER0 1Y BHER : TB(T:3)RARER B8
XAD — 298 W M4 RS B AR i, A A T LIS 8RBT A3k - R A A B 4
FREBRADONEIHRZE - B FHREIRBARERELTE
%(0TC), w3 % (TC)34 40.05ug/g, RWHE £ (CTC)R %0.01ug/g - &K
A NP OTCENI %89.7% ~92.7%,TC81.3% ~84.7%,CTC83.3% ~8
8.0%; 4 LXCTCF ¥ =k % 486.3%, % EZCTCFH ik %
73.3% o AAEM A EPAETE : B8 : X#T/KA0: 1: 2EMRE
J& B # REE 5 %) £ CTC0.52,CTCO.32& TCO0.43, % . =483 i¥5ng °
BE o alRmad sk | RTERE | B E | 8 ESug/g, &
R¥ 875 B R, F8E | K E EbSug/giA ¥4 B,2.5ug/gH R &
A 4] B R, B R B Ak ££0.03,0.02ug /g B A 47 4) 1 ,0.01 ug /g B B £ 37 )
B AR o
W T AR 120 AR R AT B B, & RAE MR A5 AT 14 A 0T C0.062
ppmZ E G FEHRE o

4838 : 2% (Food) , W F H# A & (Tetracyclines), % 9 (Residues),
1% & 4 7 i%(Microbiological Method)

B = BHEEERE REFERACNBEZRENERE

EH &IUEE (Chlortetracycline, CTC), {8

IR R EIUE F (Tetracyclines, TCs) /B B # (Oxytetracycline, 0TC) X YR % (Tetra-

ERERER, EFNEHYARERTIRE cycline, TC)=/&' ° - B2 BBE . BHEA

BESK, BB ERRME |, REEHEE, U AREERABCBEE \ FIEEEHER, KB
REEIRFI AR | EEER , RELER | Y lEttALXHERRNAEXBEMECER Y
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BY8 ARER AT EERAnn. Rept. NLFD)

RETHREEERT6F4A LELE [ B9
FREE Him# | LB CTC,0TCRTCESE
RIS, LAEECEEEECEHERE
Yo BRThBEEFEEN RIS BAZEE
MEYERITERER ® HEEETHE
HERUENHEARRERTNBEREN4ARE
BB EERBLE -

WERFERERGERK ZEMEE, BZ
VIR pHIE, K BB E R e ARDT
BYIRS WERCEST WEEBNE, &
EWEERES) AR RS TER
I (peak)i&E K ST RBRAHBEWELER
FE SRR AEYVE < HUE TR Bt
BliTe RSB MERRBITEL MAEYRE
#(Microbiological assay){i2fEE" > -

KRBT 16FEEFESH hEEREE
PHTHERR , LRESERNFEANAEH
B AEETHERZBEHARD VS HET
B HAUEAWEREENHEER TR
# (cup—and—plate method) KTLC—4%
B #7 % (TLC —bioautography), E1TNERE
MAERERS DB ERE R TN, DAL
ERERSLE

MREAE

— | BB

T E A | BT BN, BT &L
REEEAERMLRE, 25 ET B

[

AEREGEER -
(—HE ¥ 57, v i

MR R AEELERNERE (OTC,
935ug/mg), BETYERH(TC, 988ug/mg) K ER
FIUEEF(CTC, 928.5ug/mg)—47AILApH4.
5 B A% B R BC 21000 pg /m 1 JR I, T B A
FIBE T ERE -

CloH4. 5B R IR E R

FEEN13.6gRiM — SIS R 2B K H, A

&M RER1000m] ©
EIEBEK

Bacillus cereus var.mycoides ATCC

11778 AL FREEWE o

(MEEERAERE
BEEATCC 11778f TR HMA A
B < Antibiotic medium NO.8, (EiFHEFE
#14.2x 1oscells/rn1 °
1L ERERETMIBIABERIcmZ &
MAREHA o
2. BE LR 52 E ES0m1MN A 220mm x 220
mm x 10mmZ JHEHY AR P MAREE o
(R EE
HEE, Z2F, WE, ETE , B | BR
HRAEER ERRE  S8LH | RIS
(NZEEH
0.1 BIERRESE : ZEE="T : 3(v/v)
(B)X AD — oWk b 14 B & 1
XAD— 2R Mt RIS (Merck®, Art
15259) 5 LAIN  NaOHBEE, AZR BB A Mk 2
pH7; N HCLMHYE, EEAKSE B E# T pH
7, &% AR EEE W 2, TR AR IR EHGEpHT,
fEE10gE TP AR 10mm, K E300mmZ & 1
oh 3 AR B K IR T, R R A -

(& BHTIR (Merck, Art5552,TLC alu-
minium sheets cellulose, 7 &% X
7,200X200X0.1mm) ©

(REBR -

IETE : B : RBEFK=10:1:2
IETEE : Il : RBEFK=4:1:2
ETHE : BB : ZEFKk=4:1:5
pH4.0Z B KEEHK [ 12.29m1:20.1ME
B VS R R — R 2 B (Na2HPO4 2
H2035.62g/))Z B ] L F ZEEEE R
ZH - 815 EREE - BEE=16:20:
27: 16
BE®R : [0.INX_HEHEpH3.75+H
HA9+1) ]
CBREREE
1.8 # ¥ 2% (Multi— Blender mill, B &
FEREIULERT) o
2. B #¥ (Sigma,2D) BE A3 2500rpm
#,
3.7 R B HEH(BUCHI 011 Rotavapor) °
4 RHE  HERL  BEFHE -

—342—



il

BB BEERIHEE -

Z= [ TEBEIREE ] www.angle.com.tw

R P URFENE RBE SRR B HH

5. MRS « WEREHB0+1°CE o

6. E R BB LME, FE10m],25m],
50m1A100ml °

7. B RE (Micropipette) : A & &250ul
% o

8. R (MITUTOYOH) o

(AT F

BEEBAS [ B AR TEE |
ZANCEHAER : #EB®FE (Streptomyci-
n,ST)# W (Neomycin, NM), 43 (Gen-
tamycin sulfate,GM), M E] &% (Lincomycin,
LM), &®3E (Tylosin,TS), #L# % (Eryth-
romycin,EM),EEfEFE M (Penicillin G,PC),%
BB EE CHBRRER, TURBHRA -

1.5A , #W -SRI UBERS T BT,
fHE10g -
2.FEHT | BT —REEAZEE o
3 —FERMESITER, 10m] -
4 BE -2EE, RoBBHI%, W
10g °
(O
R E810g(E10m]) M90m1Z.0.1 % FE R B B2
ZEEAWR (T U ERBEERISHER,
B (2500rpm, 105388, B 16 W, 78 EE V0 F
40mIZEREK B RE O B HE, A _KE
T, 1240°C KB BB B #E ZH70ml, BN
0.1 % EERBEEE100m]
Gt

=, FEE—)” R IE100mIEI A B F 2 XAD — 2%
R MR E T DlsomIZR B AT, MR EE,
A— #AWRFEOTC)RWEE(CTC)AWE X (TC)ZARAE
#i210g
| 0.1% 4448 : BT : 3)90ml
g "
|
&.3,2500.rmp.10min
¥ 1 |
IR BB Y
| 7K40ml
|
&£+3,2500.rpm.10min
AR &é%
54\40°c>>§§‘si70m1 £%
| 0.1%#48 £100ml
XAD—2 #fsEIE 4
R K50ml
=% + i -
=z .
L 53
25ml L 4 25ml
AOCREGEEY 40 CH 45 7 &
YApH4.58% 8 4 fh7 ik vApH4.55% B2 4 7%
5m15"(§' 0.5ml
D% Y :
#23430min TLC— 44 A7k
T
B P4k
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wmY & R R AR S F R (Ann. Rept. NLFD)

FiFsom]l FERISHE, W FRE AR, F o5
i, — I BEERZ R IMA E B5mlpH4.58

REFRETEEFREM, B—BneE P o o
EH%, UpH4 5B IR EK0.5mIVE H, 1T ] TC
TLC—-4Y B ERAER - Iy OTC
(DEE FHR%( Cup—and —plate method 1
) . "ﬁ‘l 20.
BEHEFAAHERG SN E8mm, AE B
(mm)

6mm, & 10mm) B EM E R BEEE L B
FEBETCSEEE KRR, B SEE, & -
30°C, 18/NEF B e BUIEAE R B D51 B A 151
)
HTLC—A#BEH % ( TLC - bioauto-
graphy) ° 1 4
BETLCAR F iocm/iE, Hi ¥ 5 Ve W S i 104
H30u GBS IR E S IR ) 1, BRI ] e .
R LT BB R B E 12— L4emUH, 8230 & & Copm) Log Seale.
D FEED G2 RN AR L e
AL B BHEDIEE, BTLCRBE, s R Bl B TR
A MR S B A T, K830°C,18/NRF 8%
215 BRI HIE 2 REME

# =R O

— | FEHEH IR & BUE
FEHOTCKTC 0.05 0.1 0.2 0.4 0.8ug/ml,
CTCHIE0.01 0.02 0.04 0.08 0.16ug/ml1& A& O
A, o B B LY 1 32 B S o
EEMEEE R (B ), REREOTCR
TC¥I3%12.5ng,CTCH#2.5ng °
= BERAEREA AR LRE Q. o9,
BUHEE YR Z TCIRHEE IR IR IR 54 NM LM EN GM TC Cro 010 T8 5T PO
W, OB, B, BT HAREESRE
t ETER AR, N EZ HRR, £ A SE

o O

- NM : #i%k  CTC: fwsg#

MTCsZ B ARME - OTC,TCZHER M iﬁrgﬁr OTC : 5‘&"””2;
HIREF0.054g/g,CTCHB0.01ug/g, LKL EM : };&i% g‘s ) f;ii
= = 2 A GM : {24 R T :

BEZEET 8 MRS BT TC: W% PC: EEEH

= NBRRENERZEYMBETERTRER
WREF® TCsZRIME, LUIET B : BEEE - £8
Fk=10:1: 2BBZ B R HKERIMEROTC
0.32,CTC 0.52F1TC 0.43(FK=)HHEMH4E
FZRAEN BB ), ETLC— £ BT
P ERENBRENE K REYEng -

BB : ETHE : BEBR : K#pTAKI10:1:2
Rfff : OTC : 0.32

TC : 0.43

CTC : 0.52

B= wiRisARLsFEAeiAsFZIRME
Yo 3%
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Rt HBRRENERBECRRE S ERY

M, mIMEMTIERZER

REILARE S, SR AN R ZE A
PR (ST), AT BIR(LM), BB (TS), AL EH
(EM), 4t @3 (GM), #1 B83% (NM) 18 38 & B
5ug/gk2.5ug/g, BEE AR (PC)HIE0.03,0.02,0.
01pu/g, K F— & 1B 7 f2 LA EIE AR ik HE 1T
R, M RTS, EM7E3ug/g, B TR Z M| B~
B, EBEE2.5ug/g, HIENH B K, PCHE
0.03,0.02ug/gMF 9 H NEHER 2 MHIE R B, 2
BEREZ0.01ug /g A ME B TR, Hek
ST .LM, GM , NMEMNEH A FKE5ug/g K
2.5ug /g AN HI B B (R M) -
A, mERBIREER

M E BI04 R (A, Bl | &
FF. BEA , Sl REEL0H)KRRGTEGGE—)
ETER ERERHFERF1EH,F0TC 0.062
ppmZ B FEHE -

E

FHFERIKR [ S AERFERE | EN
BREAREZRS, BEEA , BIF . #A8 .,
BT, M RBEETERS - EREVEE
B, WERT S SRS Y UL F RTS8,
HERF R A 75 3 (Suction) B, BUR BEF o
RS AP gr 1 RS RN B REN
AFRZEREMULE £t EFEAEE
BIEEKELBRIEYE ZRIE SR
FZ M [ KR BERRARE W - NER(T : 3) =
Bl BREHUIYEREZBERES
W (7 : HUBRFRENAERZEW AR HIL
KHFFEHR0.1 W IERE : ZEE(T : )ETAER

2= RRAARTHRmEEEAREEZEE

an Z VU BR SR AR 1A 3R [ B 2R I A9 80 %6 1A
EEEGENR. 7Y, HEZEKERKE, B
73.3%,FlRE S Z BRINEZHK -

SRIEAMOTC . TC 0.051g/g&CTC 0.01
uglgPRERES BRE NGB K, RE
RHRERUER | NEFE0.05ug/g, B
BE#RAF0.01ug/g - EREMIERRINPARK
B KRR AECERER, A2
4 % E HIH B E £ E/N PR 1mm, M AT AE R AL
W2 pHE, ABEHRERESEIEACRAFE
HREMZARMEENBRZEREZTAR,
WAL ENRRENERZHE -

MEREZRENERZER T AEGEFRE,
7E 1 B AT AR VR B 1A B B8 -2 /K ¥8 TR n#4305 ¢
A E HINEIE A S BOS R BR FIR
TTLC—&Y BN EZRAELLE T UAIE; &
BE_ES U LEER hRER AR TR
FABEE & & (Spot—area measurement)
FLURES -

B P HeERIBEREREHERN—
EEHE 2RI RIET " KL E EE
REXRBERR EUBENARSNEYE
B RS SR B R AT HOTER Ry ™,
BERAGHEES RSB L gHERES
FHEERFH LR - ARHFRUEREN
ERCRBTTE, BMREIAERES0% MU L, #
TR B0 2 75 ATHPLCEL B, A8 ¥ B A 45
BHEERM BEAEFATERLRZNE
RENEFRBERBILEL MERTZA
%o

. w ok &* (Av.+S.D) %
®RAER amE (OTC) FRE (CTC) R E (TC)

% A 91.3+2.6 84.0+3.3 82.0+1.4
AT 92.7+1.9 83.7+2.5 84.7+1.9
# RN 89.7+1.7 83.3+1.7 81.3+1.3
# R 92.3+2.9 88.0+1.6 82.0+1.6
& 5L # 86.3+1.2 .
# E 73.3+2.9 .

* 4x = FHZFHME > FmFOTCATC &1ppm s CTCA0.1ppm ©

# RIEATHR) K
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@Y e B R AENIEEHR(Ann. Rept. NLFD)

%= wREHat £ (TCs) £XRFERRZIRHUAILE

Rf{t TCs#t 38
CTC TC OTC B B OBE R
JR B i AE 3 ¥
A 0.52 0.43 0.32 = B
B 0.82 0.66 0.62 o B
C 0.73 0.57 0.50 o B
D 0.77 0.72 0.64 = oud
E 0.77 0.73 0.62 A B

AR B12— MdemPrE iR o
=ﬁEW%C,,4ﬁW%o
c JETHAE : BB : BT K=10:1:2
cJETHEE : T KdETKk=4:1:2
: ETHEE  BEBR : K#TAK=4:1:5
: pH 4.0 4 K87 [ 12.29 m1Z0.1 MAE# R IEZ ( HHERIH,0 21.01 g/1) R
7.71 mlZ0.2 M B =42 %% ( Na,HPO4 2H,0 3562 g/1) Zixik 1 ZF LHA
LR/ %
E: 28 : 845 : ERE : ZHE=16:20:27:16
2k s [0AINE Ve 8pH3.75+ 4 (19+1) ]

ﬁ@"*

com:l

AW RRRAEFFmAGILARE P &R

A FAEH BB E Cug/g) W BT R A
48 % ( Streptomycin ) 5.0 et
2.5 —
###% ( Neomycin ) 5.0 =
2.5 -
4t 4k % ( Gentamycin ) 5.0 ==
2.5 -
# 7T # % ( Lincomycin ) 5.0 s
2.5 —
4r# % ( Erythromycin ) 5.0 +€
2.5 —
F#% ( Tylosin ) 5.0 +
2.5 —
g @k ( Penicillin G ) 0.03" s ¢
0.02 +
0.01 ==

a: ARE—ZARBAAE ) LR -FHUEEATAI
( R HHATCC 11778)

‘u/g
c + &I H B R
+ A R0 B A5 BT A
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MICROBIOLOGICAL METHOD OF TEST
FOR TETRACYCLINES RISIDUES IN FOODS

TSUI-YIN CHANG, SHU-YI CHU, JEN-YI WANG,
YUARN-SHENG CHANG AND CHI-BYI HORNG

DIVISION OF FOOD MICROBIOLOGY

ABSTRACT

The cup-plate-method and TLC-bioaut-
ographic method were tested for analyzing
the residual tetracyclines (TCs) in pork,
pork liver, chicken muscle, chicken liver,-
egg and milk.

After extraction with 0.1%
acid : ethanel solvent (7 :3) from homo-
genized samples the extract was concen-
trated. The concentrated solution was
passed through AmbeiteAD-2 resin column
and then eluted with methanol. The
eluate was devided into two parts for
quantity and qualitative analysis using
the cup- plate- method and TLC- bioauto-
graphy.

The recoveries of OTC added to meats
and livers were 89.7% and 92.7%, respec-
tively; those of TC were 81.3% and 84.7%;
those CTC were 83.3% and 88.0%. The

citric

—348—

average recoveries of CTC add to milk
was 88.3%, while CTC in egg was 73.3%.
As little as 0.05ug/g(OTC, TC) or 0.01 ug/g
(CTC) was detectable in cup-plate-method.
TLC plate was developed by the solvent
system of butanol : acetic acid : deionized
water(10 : 1 : 2), their Rf valueswere CTC
0.52, OTC 0.32 and TC 0.43, respectively.
All of the sensitivity was 5ng.

Other antibiotics were also added to
sample and detected by the cup-plate--
method.Results of milk and Streptomycin
(5ug/g), Lincomycin (5ug/g), Gentamycin
(5ugl/g),Neomycin (5ug/g), Tylosin
(2.5uG/g), Erythromycine (0.5ug/g) or Pe-
nicillin (0.01x/g) showed no inhibition
zone; but in Tylosin (5ug/g), Erythromycin
(5ug/g) and penicillin(0.03y/g, 0.02u/g) in-
hibition zones occured.
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