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Effect of Heat T reatment on the Antlblotlc
Residues in Animal Products
(IDD Duck Meat and Duck Liver

Shii-wen Roan Chung-hsung Shih
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HEHRER - FHEERBRAS AR RADBRBEHEFR - LB B ERT Bl
2B WARWREREHEE ZHRENE B ( Daries » 1961 ; Konard et al -»
1969 ) ; MRYBAEIRENBREVBVURERURBS B GHAE RN ERAS &
WBIASE L £EHASENEER (FDA ) REHE BB EA DR ERHIE
CRBROUEZRRMERMD > MARERAERENER T ERGER (H >
1978 ) » WHO FAO SEHBARR XEXHERX L BERBHRAREFN B &
(BB 1970) » FIRGIARBRANEEGNHEEZHHEARFER - RTHESE
HREERE R THERMNFEAREGFHLEER B HESTELPIEEBEE S
HE-ELEBIBTERESNERBREZ2ARTARAD » RMHBR BT ERARKF
WP AZBRRCECTARZIHLS » RMLEREEMBAEE (ZHnas) U
FEBEGERBEZES - AXBENNES BN AR BIRBEREREZZEAR
PR et — 4 ERRAEA R » WiPsH 100 ° Cmass MRE R FBRYR 2GR » %
PSR BN MBABE AR RN DB BRI R o
AFRHAANM: BERE69OFELHAF69FET Ao

oM R T
-~ WG H

HBE (HDS -, 1967 )
EL e fibk : Sarcina Lutea ATCC 9341 o

D) By mAemesSue R -
2) By SR A BB G BB AT o
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pafEg « Bacillus cereus var. mycoides ATCC 11778.0
= R®RF *
FE F Grove and Randall ( 1969 ) RE & ( 1967 ) FrigZERIZT#HEE (Cylio~
der — Plate Method ) MU EBS AR TR PBEZ e FR » HUEHF BT :
ORBEZER
BEEARRNBZEABEIIE RN L RERE - B18 ~ 24/ KRER -
na° CokfpReE -
OFXBER B H
. REBREFREEREERABRNZL %ﬁﬁ%%% B 30 ~37° ClaRFk
18 ~ 240K » REAMABRE S Rk BERELl -1 5ml » MR FERBEYRE
@K1 —1-5m AESHEHKEALEZEE YESIEEN 1 RERERERE » 8
30~37 °CIEEMHERE 18 ~ 24/ K » EEEKEL S RIRMIEREH 8 ml» HRE
#ZPIR B7E K% 15m] $:8 #E B ( Suspension ) EREBEEMK » THERR
ERaeCkFE i E@AZH -
OXBERTRE
RSB » DIREEBKER, ALRIEREN 30~37 °C1ER 48 /NS
% SEE Ml ERFS B WLURE ZBKIEEERRESm] TS EHRS 1x10°
» 124 °C Uk AP REMRA o
CE AR IR 2 BE
L EE Bk
EtBenzylpenicillin ( Sodium ) BP ( &£ 1667 I1U, /mg ) 30mg » 2
19 B 2 B4R R IR 50 mi . BEE A 1000 1U/ml ZEHK » 75k RER UKHH
NEt—E2R - SIAEABARBEARBERSO2 » 0-1+0-05+0-05 +0.0125
£10-0063 1U,/ml ZAEF @K Hp 0051 U/ mIBEERE » 0-001251U0 /mIB
BREREBE 0-00631U, /m HERHERERE
PRLEEEE
BWEHEBRBSAREZOBEREBERMN () ER99% pg/mg ) B S0-2mg » 2
0.-01N HCL#&# % 50ml » {3 #E R 1000 g, ml ZEH - krit4 ° Cokfdit—iB
ZH o FIBEKBKFRBRKKS-2> 16082040281 0-1pug /mi » BLL3
BEZO-1IMEBEEERP BRBRER 0.8+ 004+ 0-2+0-1 ~0-05f10-R5 g/l
ZEBWEBK M O0-2pg/Mml RIETFERE » 0-05 ug/Mm! FB5IERERE » 0-025/Mml
ARURERE -
@ M3 3 2 2 B
L Befe sk -
PL1gtix %% 10 ml BERE ( Base layer ) » 4 8832 %E 9ml JpA 1m]l %
BB KRR ( Seed layer ) o
PAULE: &3
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PeREREIOM BER» SHMERE Oml A 1 mIBBERRERE -

N iR 2 BYE ‘
REMBERE L 60 BLAKE 6 5CF & #E T » 48 R EL A gk 2-3
mm » WAHEBZINEREARERZEERE ( BREAKS 005 1U/ml » HuH
ZRO-2pugml) BEROBE r M TIMEAEBRO BEERBRZEMN - 5—R
EESMAMERE » SR~ » HEM - L WO EPMERE > R0 ~37° Cirs

16 ~ 24 /i o ‘
WE PR AR - KBS IRESH RS L DHCck MERSMIEmE B ER
Z0-1mm - FHESHANBELEENHBERPEERS —BERBRAMENG BE
BEGMHE - SBEIER ( Correction point ) » AEMENMEE EREMHEERS
BECEHXBELEERBRNFBEETOE  BRESZEAREREEBE >
BEE - AWRE ZEN EBAZBERBANGBEERTSHE » PREZWBRMGE
ZHREM; BOARFEAEEREZDEME - QB SAASERS B SBEESF9E PR
HEE - DR EER BRI E 2R EE - BUERBREE (R 1975 ) ki &

Al R -

L¥1$ &8 ( Preliminary test )

WERRFRARELRAET%R - DT SO S o EEEERmEE L %
BHEERK 0 SEES §—FPOE 10 EER ( g8 RAENEES » —EHREE )
BB IR REE 4°C KAERE - BPMEHER 30~ 37 °C » 16~ 24 /MKt
REHSREENEEEL  ANHEERBY KE -

2& w5 ( Confirmatory test ) :
DS ABRE Y K 2GRS » EATMIERE T 6 AS BER A4
MIWA » ATIREARERE ZEERE » 8—BHIRSEZF MERE » f 30~
71 CHER 16 ~ 24 NHHUENFHBER -
3 REN A AR T i R ZBERB
KO SEBRG S EZHBRE MAE 100 °C R34, 65 94
124y » 154 » RBLEE R B NE HHE R BRI - W BR INBRN 2B R
{572 L LLER o
L RENE
PRERARE EXER CBEEREN FIBER ZTS AN 6 @RANHEE
BIRG ETSR Sl I - WA BEE AR R R R DR RN 4°C » 24
R ZRERRE - BERERRERR 4 °C o 240K % 2 BN » BENS R
Betkam AR RE ©

& 2 ®H B
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Table 1 - Antibiotic residues in duck meat and duck liver by various heat treatment
{ 100 *C heating temperature )

#® % B M L] L - w i
Samples variety Duck leg Duck breast Duck |iver
& & 250 250 250
Sum of samples - 5 R
(%) (53 :4 33 EEH1(
a:{ t tm tm? t P(Ei%%e IP%L?% P?éitive lgsiﬁve ﬁs‘%ﬁve osu.?ve
eat treatmen samples percentage(%) | sanples percentage (€) samples | percentage(%)
, [ R 5 2-0 1 0.4 10 4.0
fE Uitheated
e 3 e 3 12 1 0-4 8 3.2
[ Heated 3 minutes
) e namm 2 0.8 1 0-4 6 2.4
_f_f Heated 6 minutes
A 9 MmN 1 04 1 0-4 4 1.6
=z Heated 9 minutes
=) 12 A% 1 0-4 1 0-4 2 0.8
Heated 12 minutes
155 o 0-0 0 0.0 0 0.0
Heated 15 minutes
Ko 2 0.8 1. 0-4 6 2.4
Unheated
21 s aamm 1 o 0 0.0 5 2.0
) B Heated 3 minutes
*® 6 FEmMM 0 0.0 0 0.0 4 1.6
& Heated 6 minutes .
5 9 MmN 0 0.0 (4} 0.0 4 1.6
2 Heated 9 minutes )
= 12 R Y 0.0 0 0.0 2 0.8
R Heated 12 minutes
15 S ames o] 0.0 [v] 0-0 o] 0.0
\ Heated 15 minutes
( R 1 0.4 (o] 0-0 1 0.4
. Unheated
g 1 shmmm 0 0.0 0 0-0 0 0.0
& o Heated 3 mimites .
Gy | coumm 0 0:0 0 00 0 0.0
i Heated 6 mimtes
3 953 MMM 0 0.0 0 0.0 0 0:0
= Heated 9 minutes
12 SR 0 0.0 0 0-0 0 0-0
* Heated 12 mimutes
15 2@ 0 0.0 0 0.0 0 0.0
Heated 15 minutes
Fmsan 6 244 2 0.8 15 6.0
Total of unheated
35 @maER 4 1.6 1 04 13 5.2
Total of heated 3
minutes
6 Sra g 2 0.8 1 0.4 10 4.0
Total of heated 6
minutes
9 2R nAa 1 1 0.4 1 0-4 8 3.2
Total of heated 9
minutes”
12 @ mpueEm 1 0-4 1 0-4 4 1.6
Totdl of heated 12
minutes
15 am@ R Y 0-0 (o] 0.0 0 0-0
Total of heated 15
minutes
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Table 2 +Distrilution of Penicillin residues in duck meat and duck liver

B OE B = <0025 1U_/g 0-R5~ 01 1V /g >0.11U/¢g
P& Bt gy Bk B Bt (%) 212314 B E(E)
Positive Positive Positive  Positive Positive  Positive
Variety  Treatment samples percentage (¥} samples percentage(¥) samples percentage(%)
Pt Y- 2 0-8 ) 0.0 3 1.2
Unheated
g 3 SEmsh ) 0.0 1 0-4 2 0.8
B Heated 3 minutes :
6 Sremz 0 0.0 2 0-8 0 0.0
Heated 6 mimutes
9 53 B £ 1 0.4 ) 00 : 0 0-0
g Heated 9 minutes
&1 125&sma 1 0-4 ) 00 0 0.0
g Heated 12 minutes
15 Sy i 0 00 0 0.0 (o} 0-0
Heated 15 minutes
b ) 1ELY A 0 0-0 0 0.0 1 0-4
Unhea ted
g 3 S8 0 0-0 0 0.0 1 0-4
7 Heated 3 minutes
6 S gimak 0 0.0 1 04 0 0.0
Heated 6 minutes
9 S #Aimsh 0 0-0 1 0.4 0 0.0
g Heated 9 minutes )
> | 1aams 1 0.4 0 0-0 0 0.0
§ Heated 12 minutes
41 1598Mma 0 0-0 o} 0.0 ) 0.0
Heated 15 minutes
wImgh p2 3 1.2 4 1.6 3 1.2
% Unheated
B x 3 SEmE 2 0-8 3 1-2 3 1.2
Heated 3 minutes
6 5 gim# 2 0.8 3 1.2 1 0.4
Heated 6 minutes :
9 @A 2 0.8 2 0.8 0 0.0
‘(? Heated 9 minutes
7 | 12 fEmE 1 0.4 1 0.4 0 0-0
g Heated 12 minutes
T\ 15 5Emm 0 0-0 o 0-0 0 0-0

Heated 15 minutes
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Table 3+ Distribution of Tetracycline residues in duck meat and duck liver

2 ®H B g <0-1Rg/g 0.1~0-4Hg/g >0-48g/¢
By RaeR®) PDER B3 BiEE BiEs
_ _ Positive  Positive Posi tive Positive Positive Positive
Variety Treatment samples percentage(¥) ‘samples percentage(¥) samples  percentage(s)
Rm%gH (] -~ 0«0 1 0.4 1. . 04
Unheated 7
] 3 M o . 0.0 o 1 0.4 o} 0.0
i} Heated 3 minutes : )
W 6o 0 0-0 0 0-0 0 0.0
Heated 6 minutes. ' '
9 S@ms .0 0.0 o 00 0 0-0
Heated 9 mimtes ' . o
g 125amm 0 0:0. 0 0:0 o . 00
% ~ Beated 12 minutes L
® 155 @in# 0 0.0 . 0 00 .0 0-0

Heated 15 minutes

RINARE 0 0.0 1 04 0 0.0
Unheated ' .
@ 3SdAmH o 00 0 00 "o 0.0
%  Heated 3minutes :
W . 628 0 0.0 0 0.0 0 0.0
- Heated 6 mimtes : ) '
|~ 9 e mM o 0.0 (o] 0.0 o) 0.0
B Heated 9 minutes _
g 12fanm 0 0:0 0 0-0 0 0.0
@ Heated 12 m inutes
T 15 5amm 0 00 o - 00 0 00
" Heated 15 minutes
K MBRBE 2 0.8 2 0.8 2 0.8
Unheated
B 358mn 1 04 2 0-8 ‘2 0-8
a3 Heated 3 minutes
6 D& M 1 0.4 2 0-8 1 0-4
Heated 6 minutes .
g 9asEm 2 0.8 2 0.8 0 0.0
£  Heated 9 minutes
2 12 sgEm 1 0-4 1 044 0 0-0
3 Heated 12 mimutes
15 4 @it 0 0-0 ) 0-0 0 0.0

Heated 15 minutes
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°C

£
19798 B 1980 3 WA WY A ®m
Eﬁj%q}gw ‘&qq%}ﬂ: ,;p Duck leg Duck breast Dack liver
A . DS Wi BER BEse BEm S
ﬁgﬁ%g%ﬁ%ﬁ@ Positive Positive Positive Positive Positive Positive
Table 4. samples percent- samples percent- samples percent-
Comparison of antibiotic agetd age 64 age &
residues ‘Of market dUCk 19794 132 52.8 1% 520 217 86.8
meat and liver in 1979
aIld 1980 19804 6 24 1 0.4 15 6.0
B — ~ 2.4
R 0 38 B o 8 R
et A R 2 1 T 4 s
~ ¢ ¢
Fig-1. % '
Comparison of antibiotic VI 0 o
4 0.
residues of unheated JANE
and heated leg | ro L0204
A9 N2 | 0(als)
0
R DN # B3 hn#is IR 2
PR B g 9+
Fig. 2. ~
. e . A
Comparison of antibiotic 7@
. ot
residues of unheated 14+ 0. 8
and heated duck breast
o |0-4 0.4 0,4 0,4
AR R VR VA RVAY: 0(NI5)
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= HELIEMNLI0 CMAREREEBE AR HS l‘ﬁ%?]ﬁﬁﬁf’a‘iZﬂ:E
* PAERZBERD  MBARFLS 08 BARBIF P ZHAER T BB 0E o
ZEE- - EZZRE- - B B =8 100 °C fn gk 5 DInkE 5 A 7 2 miR
cEEMARHEZIEE » ABBZREREBEE/NHE - MBS HA RS -
= -BEERERAY W RABHM (REOFELAET ) WEBARBIF 254
RERHE ERFAEHAM( REI68FER2 AF 8 H) Ll CEREZRD » 7] 68 S
RS RZERIMEH ©
P9~ B BB ( 1972 ) HEARECTC ( Chlorotetracycline )&SMC (
Streptomycin ) Z W ETME » HAERMT «
ORBME 65 °C» HEFF 30 PBREFHI0OHZ-HATCTC BIYBBELR

2 (P>0-05) » {By%8 gk g BREpy o » ﬁE?ﬁ%%%ﬁ"HﬁﬁAiﬁ%i‘ﬁ&&ﬂﬁ
#EMZ ( FAO/WHO) g RIESR 0~0-05 ppm o -

OBAMANEECTCREOT7~1-31 pg/g & » HHIMMI ﬁ#@m&o‘c
BE305 > RAE 95 "CEEF 10 4% » HBAR FURBRBKIE » B8 2 pgll t¥
P4 72 95 °C 8 30 55F RIS HE o

OB RANAECT C# 2-02~2-35 ug /g K » BGEPAE E 80 °C 4% 30
2895 CREFHL0 5> ERERZCTCEE o

EIE (1977 ) HAMANBATHAERSZEE  AHEH ¢

O SR P 97 "C R B% 1059 @Rl b » BT S 25t R0 & o

CBP TS BB TSk » K85 "CIRE 10 gtk » WA 65 °C i 30 4
ZWREE  BANEF (0T C) iy 8 Bk » HRAIERES (P> 0.05 )
ERMBE ( SM ) HIF 85 Ckaf_i‘; 10 4 @i R F AR + J2 55,50 M ST 0 e £

6. - 6. 0
B= > 15 2
SR INFER IR AT o o5 4
DA B A 2 g
. ' 4 1 0 4,0
Fig.3. ~ : 22
. : N, 9% 3 4 3 -
‘Comparison of antibitic
. = 26|
residues of unheated 9 4+
&‘ 116
and heated duck liver |
N2
0 0N5)
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BAESHE o |
B AT SELEFEM » 248 65 °C g 30 5S¢l Rk 65 ClRE 10 Nz

DU - MR MEBER SRE S b RN 2R R o

A ARBEZBREABHEA ZBHE S HEED ZAMEEMAER - Rk
R BE R e s 2 kil > Rig 100 °C BEERE » Rk UK R MWk 28
o PRBLRE - BERBE (1972 ) M mBREB G ( 1977 ) ZIBAmaB G ERs ¥
BAE - HEAKRBE HA - BHEE % OMABRERSE (95 CRLL) » B
Bor BUSRABUESE ZBOHYE K o Al N RERTE A R S B2 BB o

b REBEBOFBKE (1981 ) #at - E®69¢%4%$§&%275mum7
g ARMAAENRRBRAMANSEESZ— « ARSI R+ BT LA RE
BERKD ZHY BRETEE R KBRS Pk RS s D2 i s - DL
RRMENGRZHE DREEREAZSE » BEREFE ZLEREEN o

A\~ FRBRE R ¢ AW P RS FTAIRE DL 100 "CAMMMLE 5 gk - SR ED
%?ZA%%ﬁﬁkZﬁ%°

W %

ARG 2 BT S A A T 6 TP R R S % - AR AR B
( Penicillin & Tetracycline ) ZEREH » LW FE M E ( 100 °C Fib 34) »
645+ 9 4 12475 15 5 VN Gk KB Mk 5 21 Big B o ARBR SHREUE By
WP - W8T & 250 K5, - WA Cylinder-Plate Method #l5E » 38 % &I 1980
F1LHABETAH o
RBMRWT

— -~ 250EMBMARED  AEHERZRMBREUHB O (2-4% ) » 35
AMAZHWEUEHBIE(1-6%) » 6HMMAZMBHKB M ( 0-8%)s 945
SMBZRHHBBLME(0-4% ) » 12 HBWMAZBIBHBB 1@ ( 0-49% ) »15
SEmMBA BB BB OME( 0-0%) o

=~ 250 EWMARS S AHRERZ R MBRBHEHB2ME( 0-8% )r 34
SME BB A LE( 0:4% ) » 6 DBMMAZREWKS LME( 0-4% ) 9
STERmE EHUEA LE (0:4%) » 1258 MAZ@BMHE 1M 0-4%) »
15 53 ME BB B OME ( 0:0% ) o

=~ 250 IR RD S ERAER SR MBRBIEKR 15/ ( 6:0% ) » 34
SHNB AR 13 (( 5-2% ) » 64 G NE 2 B S 104 ( 4-09% )
O SEMMLRB VMBS ( 5-2% ) - 124 gNE REEEA4E( 1-6% )
» 15 SEMAZHBHEBOM@(0-0%) o

RN P %$%ﬁ@ﬁ%%@&%ﬁ2ﬁi?%%6ﬁ@%mhZﬂ%
itj 100 ° C%ﬁmﬂﬁ%ﬁ&  GUE R ZBEED » REVHEE o
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ARBIEBRFEIBFR B - 75K » ELEH - AR PZHERFL

BAZBRERBHIBRER ﬂﬁ%%%%%&ﬂﬁﬁﬁﬂ’i%&&%ﬁ%@&Z%@ Zﬁ
: Kﬁgﬁ—ﬁﬂmﬁ%% WBER W% B RIRRETT » Sk —pF G -

2 & X R

L BEMK - 1970 o Hitkmo AR BRI BT 5 EME- WHO /FAOLR » &5
BRI PR D # e ps & » New Food Industry o 12(2):63~69 o

QHPESE hHMEIUE e 1967 « SiAMBERE o HEA SHKi o PP-23~28 o .

JHKIERE o 1978 o XER MR ARRAERMBE - MEBEH o 2 (4):8~9 o

4 REH © 1975 c HREHB c TEAHATIFER I DL B EE o PP. 267 ~
278 o

5 BB S > MEME o 1980 o £ M EHN TR BRR > WA o hEFE o O
(1—-2) :47~54 o

6. FESR I ~ BB - BLEmE o 1979 o A@$%%%Eunﬁ&iﬁﬁ%ﬁ2ﬂﬁﬁn° it
REBR RKBEo

(EBRNBHE 1981 c S BBXER ( EE704FEHIK) o P-293~294 o

QBRI ~ BE - BEH o 1972 c A WMG T HELEB IR LB EMF o hpa
&4 o % 84:113~123 o

9ERBEK o 1977 o ﬁ:i?%ﬂ’%‘fﬁi@Zﬁ%&ﬁ(ﬁE PEREBRRBES #iE3:141~
48 o

10.Daries- M - E . l961-Growihg bacteria resistance to antibiotics.—Vet.Res.
73:429 ~ 430.

1LGroves D - C+:&W. A . Randall- 1969- Assay method of antibiotics. A

~ laboratory review. Medical Encyclopedia Inc+ PP . 50~ 52 o

12Konard- W E « R - Roberts and E - A+ Carl- 1969 - Allergic reaction of Pen-
icillin Present in milk: J- Anim- Vet. Asso, 208 : 143~145.
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Effect of Heat Treatment on the Antibiotic
Residues in Animal Products
(II) Duck Meat and Duck Liver

Shii-wen Roanl) Chung-hsung Shih 2)

Summéry

The purpose of this study was to survey the resicdues of two
antibiotics (Penicillin & Tetracycline) in the market duck meat and
duck liver in the middle part of Taiwan, and to detect the changes
of positive samples which treated with 3, 6, 9, 12, and 15 minutes
_in beiling water (100°C). The samples used were duck leg, duck
breast, and duck liver with 250 samples each. The testings were
determined by Cylinder-Plate Method. The period of this study was
from January, 1980 to July, 1980. The results were as follows:

(1) Of 250 duck legs tested, 6 samples (2.4%) showed antibiotic
positive reaction at unheated condition. 4 samgles(1,6%) showed
antibiotic positive reaction at heated 23 minutes. 2 samples
- (0.8%) showed antibiotic positive reaction at heated 6 minutes.
1 sample (0.4%) showed antibiotic positive reaction at heated
9 and 12 minutes each. 0 sample (0.0%) showed antibiotic
positive reaction at heated 15 minutes.

(2) Of 250 duck breasts tested, 2 samples (0.8%) showed antibiotic
positive reaction at unheated condition. 1 sample (0.4%) showed
antibiotic positive reaction at heated'G 9, and 12 minutes each.
0 sample (0.0%) showed antibiotic positive reaction at heated
15 minutes. :

(3) Of 250 duck livers tested, 15 samples (6.0%) showed antibiotic
positive reaction at unheated condition. 13 .samples: (5.2%)
showed antibiotic positive reaction at heated 3 minutes. 10
samples (4.0%) showed antibiotic positive reaction at heated
6 minutes. 8 samples (3.2%) showed antibiotic positive reaction
at heated 9 minutes. 4 samples (1.6%)showed antibiotic positive
reaction at heated 12 minutes. © sample (0.0%) showed anti-
biotic positive reaction at heated 15 minutes.

Dinstructor, Department of Animal Husbandry, College of Agriculture,
National Chung-Hsing University.

2)Professor, Department of Animal Husbandry, College of Agrlculture,
National Chung-Hsing University.
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(4) Generally speaking, the antibiotic residues in the market duck
meat and duck liver in the middle part of Taiwan have signifi-
cantly decreased. The longer the boiling time, the less the
antibiotic residues, and the higher the safety.



