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Fig. 3. Change in absorption spectrum of EEWMDH B L B BETERN,
food red No. 10! (Ponceau R)
added to cultures of some bacteria. B #
Culture medium : 0.5% peptone, 0.5%meat BAY ~+ - ORBHSHREBIc O xR LI
extract, 0.001% Ponceau R, adjusted at pH S8 DEE R 5 iT Lic.

7.0 with NaOH. Culture : 4 days at 37°C. .
I, RERAARBIZEENSS DT, EZLH

B2 1c A BORE TIRB A 10t /g L OER 2RO I,

2. SEEAEML Y ATEEL BRI KESY Bacillus circulans “CHBIT B. coagulans, B. subtilis, Micrococcus candidns
72 & TNiT Achromobacter iophagus H3ZRH 61,

3. MBS b B. circulans DKLy, B. subtilis, M. candidus 73 — & — U TOBHRBELBD st
b3, BEESARRKROE A EEMEE B croadans Th5ERD TENTE S,

AMEIHEFISTE 4 A29H, BABEMLFEERRTIOOTHELL.
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Some nitrofuran derivatives and sorbic acid are widely used as preservatives in
fish sausage-making. In the heat sterilization process in fish sausage-making, most of
the microbial cells present in the raw materials are killed at a temperature hlgher
than 80°C in the presence of these drugs, which are effective in preventing growth of
survivors during storage.

Despite the fact that the use of these antimicrobial substances, especially nitrofuran
derivatives, has contributed greatly to the preservation of the product, troubles have
recently arosen over the spoilage of softening and spot-forming types.

In this paper, antibacterial activities of some drugs (cf. Table 2) are investigated
employing bacteria isolated from spots having various appearences. ~ As expected, the
_isolates are highly resistant to nitrofurazone (F), nitrofurylacrylamide (Z) and other
food preservatives which have been used in making fish sausage. But, these organisms

e relatively sensitive to tylosin. Also 2-furyl-3- (5-mtro—2-fury1)-acry1am1de (AF2) has
the remarkable bacteriostatic effect on the above isolates. The effects of pH and the
concentration of spores upon the effective inhibitory concentration of nitrofuran-deri-
vatives and tylosin, and the effect of these drugs used in combination with other food
preservatives are presented in Table 5, 6. :

AF?2 and tylosin are shown to be very effective preservatives for the present pur-
pose through experiments with fish sausage previously inoculated with spores of the
above bacteria; at a concentration between 10 and 20 ug/g, the sausage can be preserved
for 30 days or more at 37°C (Table 7, 8).

# El

RAY — & — v ORBE Table 1. General types of spoilage in fish sausage.
KONWTIZEK 59, HE»
kb5 oRRAE BN, Type Spoilage Bacteria isolated
& ZDEFME & LTI Le- Swelling Natural putrefaction producing| Lactobacillus ; Clostrid-
ctobacillus, Micrococcus, Strep- ammonia a_nd other gases :lu;ln's%:;goecnoi?u:u@m-
tococcus, Bacillus, Clostridium %3 Sour Production of acids and sour | Lactobacillus
REINTUS (Tablel B) . taste

g Softening Softening to the muddy state | Bacillus circulans

BExoRANTLsRAY Bacillus sp.

2 — U DZEHUT INEGAEE & 4t Discoloration [Change in color Streptococcus

(yellowish white color)

KEMRIMWE UTEHFE 3N , .

Slime formation|Secondary spoilage Streptococcus,
TWA+ 4 bo 735 U FHEE f Leuconostoc
BV VB (ZOES)
OFINT L HBHIET AL LD TE, RRY —t— VEBREZROERZZLTEI.

U UBSBRITRINAA Y — £ — DB T S RICIRILP 2GR L 2EMDESBE BY o1, HTIRE
Y —t— UREWCET IRARNEH L RERIN TV S, &wﬁ%@ﬁmm%bfmwmenwm%m@b B
HERNLY $RBEZMA TN,

B REHITES UTIR RIS 2B 2 3TN L, LIZA3 D TEICERESBI IR  BESL STV
U, :

BH S I BIELRRAREROFRRME 2 S BB L, 5 ORENEEEL2RY L THEFELOME S
W LY, EEL X5 RERECKST 3BT DN TEBNSHA 2T, IZRBELIH A+
5 LM (AF2) V2 b NCBE ASIRA & LTER I T Z)ﬁ’_t._%g tylosin® MERIMT & b TH SEH %
BHIE % L EMTERIZDOT, LTITZDREROMERHET S,
B F E
BEEASEHIE Table 2107k Utz AF2, AF5 (3 REFBUSS, tylosin i3 Eli Lilly & Co. X DRt NId OTH
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© Table 2. Drugs employed. 3. AN bEEKEIE SO LYy ) a—n
Abbreviation Drug LIS OD%E;& & L.
HEMEIEELS D PHRARY — - X
F Nitrofurazone bRt R LIRSS & RSB EE
V4 5-Nitro-2-furylacrylamide b3
AF2 2-Furyl-3- (5-nitro-2-furyl) -acrylamide y -
¥ &
AF5 3-Amino-6- (5’-nitro-furyl-2’-ethenyl) ABREP TONRIERIBE L UTRIEIC X 2
(panfuran) . | 1, 2, 4-triazine hydrochloride BRI 2AL, e LT3 pH6.6~
BpHB Butylp-hydroxybenzoate 6.8 ITHBLIZINET 4 2>y FTIIITHITHEE
S. Potassium sorbate B3 2RMUIZEO2HWV. giERzE
DHA Sodium dehydroacetate » FERNEEHT, EE, 1 ~2HEBEL
Ilz ]23cnzo;c 1aclld4or n; }slodlum salt DR WEKICEREE LDIZ DL h | HeHR
s -Methyl-1, 4-naphthoquinone
5 ml T z 10%/ml) ,
EDTA Ethylenediamine tetraacetate % S mifpicRAI L. (REAM 10Y/mD. 2

rREFRE EERMESEST, EE 7 BEE
U, Tn%pH7.0DBBEERICERILEE LY,

Tylosin Tylosin lactate (Eli Lilly and Co.)

Table 3. Antibacterial activity of drugs employed on various 90°C 5~ 1043 imEB LIz D% —
bacteria isolated from brown spot. -
a) Medium 4:51ucose-bouillon (pH 6.8), 45-48°C, 4 days. EREHEE LI
‘-\\\\\ Drug Complete inhibition concentration (ug/ml) RAY — e~ THOREERS
. A A
Test organisnc‘l\\\\ F z AF2 [BpHB S %% pEEAL Cﬂ‘cﬁﬂiﬁﬁ?&
EEHDEKD A7 DBREER >
B. megaterium E 100 12.5 6.25 200 2000 AL, 5~ 75558, SETHE
. megaterium . . > 0 . mea
B. coagulans 100 12.5 | 6.25 [>200| 2000 L, %0 Ceo?%ﬁ%ﬂ%w" ﬁﬁwﬁé
B. coagulans ] 100 12.5 | 6.25 |>200 | >2000 ~ FEEEIICEL, T UTHER
B. coagulans F 100 25.0 |12.5 [>200| 2000 ~ ELXDEIEHROHERTOL.
B. coagulans K >100 12.5 1.6 200 | 2000 £ B & B
B. cereus Q >100 25.0 3.2 [>200| 2000 1. BeBsERaEYT 34
B. cereus G 100 25.0 | 12.5 [>200 | >2000 R
B. subtilis O 100 6.25 3.2 200 2000 BERASHEE L b, /T
B. subtdw P 6.25> | 1.6> 1 08> | 200 2000 AN 16EE R 43 U TRERE N T
B. subtz.lf‘r L 12.5 I 1.6> | 0.4> [>200 1000 DB IEH N DB BV 1T oW Th S
B. subtilis N 6.25> 1.6> | 0.4> | 200 2000 Uiisd% Table 3 1cR LTz, o
Cellulomonas fimi S* | >100 12.5 6.25 |>200 | >2000 L 16k DM, B mbtilis‘}ﬁ;.& Pro-
Cellulomonas fimi M* 100 25 3.2 200 2000 T
Pr. rettgeri H* 50 25 3.2 |>200| 1000 @ ‘lesreteer SEIBEREROBRMER
* incubated at 37°C. ROLNTOROY, M2 d~TH
b) Medium : glucose-bouillon (pH 6.6), 37°C, 2-4 days. BEDSHRSINIZSOTH 5.
\\Drug Complete inhibition concentration (ug/ml) InbiEfAng >4 e 7505
Test organ;n}\ Tylosin { AF 2 i AF 5 HARMNBRAY —t—2 X b OB
B. megaterium E 0.62> | 12.5 5 R DTHEDHHMEN L ITH
B. coagulans F ! 0.62> ! 15 5 VSRR 3 b O LTINS,
B. cereus Q | 1.25 1 2.5 2.5 Table3 a) & b Bd 22 REiT45~48C
B. megaterium B 1.25 | 5.0 5.0 (1232 U Cellulomonas, Proteus 13 37
B. subtilis 8039 * 1.0 | 0.25-0.5 0.1 C), 4 AHOSTLIEEHEILEE 12
B. 4 B8l04x* 1.0 , p P F---2100, Z.--12.5~25, AF2 1.6~
* From the culture collection in our department, 12.5, BpHB=>200, S---=>20004g/ml
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Table 4. Antibacterial activity of some drugs on various CThoth3, B subtiis T3 4
bacteria isolated from green spot. BD S B 1 R TIZ S

i : -boui .8), 37C, 4 . -
a) Medium : glucose-bouillon (pH 6.8), 37°C, 4 days 4 k0TS L mEkIC U

\\ Drug Complete inhibition concentration (ug/ml) DDA T H T,
T"S;rgani’s‘lh F|z|AF2| S |DHA[BpHB| B |K,|EDTA AF513— iRk s U
B. circulans O-1 | 50 [12.51.25=[>2000{>2000, 200 | — | —| — TiZAF20D1/2~1/4DIERE
B. circulans S-1 | 50 {25 |1.25>[>2000{>2000, 200 | — |—| — THLTH %S, BLEBEH
y O-7 | 50 | 6.20.62 [>2000 1000/ 200 {>2000; 50 | 250 EMEEST U TIX 2.5~5ug/
” B-2 | 50 | 3.1]1.25>>|>2000| 2000/ 200 |>2000, 50 | 250 ml O 5 EFEHILME 2T
” M-1 | 50 [12.50.62 [>2000{>2000/ 200 {>2000/ 50 | 500 Ui,
p U-1|50(25 [0-8 |{>5000 5000, 100 [>4000100 | 500 Tylosin |3 0.62~1.25,g/

»  Y-1]50(25 [1.6 [>5000 5000 200 |>4000| 50 | 500 ml TEAREWELL, Ch
»  A-5|2512.50.8 [>5000 5000 200 [>4000| 50 | 500 2 TM. M Guirehrs & 0035
»  H-3[100 [12.51.6 |>5000 2500, 200, 4000 25| 250

N N v
B. subtilis T4 | 25| 3.10.4 =/>5000 5000 200 | 4000/ 25 | 500 UTRAEEAYSVTHD
- 72 (Table 3b) BH) .
b) Medium : glucose-bouillon (pH 6.6), 37°C, 4 days. 2. BEEATERMECS
Drug Complete inhibition concentration (ug/ml) 3 5 HEIER
Test aniom Tylosin AF2 AF5 REHEAL DAL, 1o
B ci Z Y-1 2.5 0.62 0.31 BEREDRY 51108k
R s o s o al 95 BRI DL TEE
4 - . . .

Table 4 {TR UT:

’ §-1 5.0 0.62 0.31 LB Table 4 LR LT,
p U-1 5.0 0.62 0.31 F.Z et L Tidmn & ks

MR TR I B IZF---25~100,
Z---3.1~25.0pg/ml THD1zd5, AF2T U TS HEEIRSZHM 20>, 1.0ug/ml 5 THREVHIE shi.
Z DiOERNITH U T BEH SME & @RT, S, B, DHA-..2>2000, BpHB...200, K,---25~100, EDTA.-.250
~500,g/ml DFEH 1LMWE %R L1z, Table 4 b) iTi3AF2, AF5, tylosin (D= % i UIZ#ER %2R LIS,
AF53AF20D1 /28 THRITHD1zh5, tylosin TI31.25~5.0ug/ml & L ERNMELRINTL,

Table 5. Antibacterial activity of some drugs on spores of bacteria from brown spot.

(a)

B. subtilis 8104 l B. cereus Q.
Complete Complete
Condition | Drug 1‘;32“/1;‘1“ inhibition ’ Condition | Drug I“;}f)“};’f inhibition
: |conc. (ug/ml) ’ conc. (ug/ml)
2.1x108 10.0
4
Glucose- F % i i igz gg Glucose-
bouillon- - : bouillon-
yeast extract 7 %i >>: igj (5)(6) > agar medium A 22: igz 100»428
agar medium : 2 ’ (pH 6.8) ) 1
2.1x10 0.6 > o 4.5%10 10
(pH 6.8), - 43-44°C,
37°C, 5 days 21)(10 05 6 days 4.5)(105 5
AF2 2.1%10% 0.25> AF2 | 4.5x10? 2.5 =
2.1x10? 0.25> | 4.5x10* 1.25>
2.1x 108 40
. 0*
Glupose- F g} z }03 g Gluposc-
bouillon- 2.1x 10¢ 10 bouillon T5x10° 10
yeast extrac Z | 2.1x10* 0.6> medium Z | 4.5x10° | 40
medium 2 (pH 6.8), 1
2.1x10 0.3> o i 4.5x 10t | 20
(pH 6.8), g 43-44°C, ; S
37°C, 7 days 2.1x10 2:5 6 days i 4.5x10° | 10
: AF2 2.1x10* 0.1> CAF2 | 4.5x10° . 5
! 2.1 x 10 0.1> | 4.5%10¢ | 5
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(b) Glucose-bouillon-yeast extract medium (pH 6.8), 43-44°C, 6 days.
B. megaterium E B. coagulans K
Inoculum Complete inhibition Inoculum Complete inhibition
Drug No. /ml conc. (ug/ml) Drug No. /ml conc. (ug/ml)
1.1 x 108 10040 1.4x10° 100>-40
z 1.1x108 40 z 1.4x10° 20
1.1x10 20 1.4x10 , 10
1.1x 105 20 1.4x 105 20
AF2 1.1x10° 20 AF2 1.4x10° 5
1.1x10 5 1.4x10 2.5

3. MERTFICET AER

BUAY — & — DI EITC B2 h80CH FOBRICTINBMNBEINS 125, 2 KERHZITUSHEIETFO
AHBREIDGE L 155 L ATEFALL, % CHMEBFCHT 3RAOERICOVTIETFEE, i pH
T EDRERRA LI

a) [TFREORE

HRAA Y — & — U OBEEEOEREE 10°/g 5 50V ZNUTTH 5. TP TNTRFERMBL, C
DRI DI TFBREICISIT 5
AIDFESFMHE (EEB2BRET LT,
LDEEF 4 v v T LRk
TR D Iz B subtilis

Table 6. Influence of pH on the antibacterial activity
of nitrofuran derivatives and tylosin.

a) Tést organism : spores of bacteria from brown spots
(1-2 x 10* spores/ml).

Medium : glucose-bouillon, 43-44°C, 4 days.

n?:;il(:fn i B. megaterium E ] B. coagulans K B. cereus Q
| F Z AF2| F Z AF2 F Z AF2
6.2 100 25 20 100 25 10 | >100 50 20
6.5 100 25 20 100 5025 10 | >100 50 20

7.2 >100 25 20 | >100 50 20 | >100 50 20
7.5 >100 50 40 | >100 50 20 | >100 50 40
8.0 — —_ - —_ — — | >100 >100 >40

b) Test organism : B. circulans U-1.
Medium : glucose-bouillon, 37°C, 3 days.

T

pH of medium 5.8 ] 6.4 6.9 ] 7.5 ] 8.0

Drug employed

|
‘ Complete inhibition concentration (ug/ml)

F 33 | 50 50 50 50
z 12.5 ]115 12.5 25 25
AF?2 0.625 | 0.625 | 0625 | 1.25 | 2.5
AF5 0.31 | 0.31 0.62 2.5 2.5
Tylosin i 10 i 5 2.5 2.5 1.25

c) Test organism : B. cereus Q vegetative cell and spores.
Medium : glucose-bouillon, 37°C, 3 days.

\HOf mcdiuml Complete inhibition concentration (ug/ml)

Drog~—_ | 58 | 64 | 69 75 | 80
AF2 10 10 20 20 | 20
AF5 2.5 | 25 25 | 2.5 | 5.0
Tylosin | 2.5 | L3 03z o0 81z | 0.3z

DOfEFE2NEE L, BEHR
& B. cereus, B. megaterium,
B. coagulans (DIRFBRIFEED
faFeHRA L. COBEK
{5z Hh & BRI & TIRETE
MR & B I L b
ZEmICHOI. s D
Bz Table 5 iR Lz,

fAaFBESAL 3R, E
ADSTEAFEE LB I —K
WWRKELBHS, Table 5 1D
BAD> s & O IR &R
WE TRIOLARHEVER
L, BIAIE B megaterium (D

&, MEIEBEIIIaTFE 10°
~10°/ml TIZEZHEDZ 0
DOEUETH 25, [EITHE
TR IOEBHTHHBITELT
WA,

RN MR T OFFHE
IR 100 /m] #EALOD fEF
BTH Z---10~20, AF2...2.5
~Sug/ml % REETHIE
HFD> & zoTz.

b) RtipHORE

Hesh pH IZZEFIOHIEIEA
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WA A HER 5L B L ED—RCBDLNTEY, FAbeTT LHEYED TiIdBT,  tylosin® TR TV
wDﬁmﬁ<monf%®¢%ﬁ%ﬁén6Ctﬁﬁénfma.—ﬁﬁwv—t—vfwﬁﬂﬁﬁ,%wﬁﬁ
rickb pHOEBHKE L, BRI s & OTRINC & b & AT control INTN 5D, BEDREG—HDIT
D ORI PH OZE»H 5 b DEFEINS.

Tﬁkﬁmm%@ﬁEHBUmﬁéﬁﬁmﬁwﬁ?épr%ﬂ%m«tﬁ%%Tbt FALrRT75 B
R OOFEZERR IVER X pHT . OFBE LLE T LWDE TR = btz Tylosin (23T St aureus WV TRINT
WARSED XERT V) R KD TIER DM A LD ST

TﬂmmhﬁH&Ji@%%?d%b&fﬁi?%%ﬁ,AW,AN@RH&%% EICAF23 7 v V|IT
WREETH B L EDBOOND, CORCOVTITIOEEVRETH 2,

c) F4 bu 7T HEEE hOER & OEEIER

ﬁéﬁﬁﬂﬁm#4rn75v%$¢MWL%bwﬁﬁﬁ%ﬁ?®f,Cﬂﬁ%ﬁﬁ%@%ﬁ%%%@&?,
mmﬁmwmm%ﬁ%ﬁﬁbto?Khé@?ﬁ&mkﬂ%ﬂ,mﬁ74sv®5mucnm§@1#z@mm
btmw%m%mmfmm%%%be&no%ﬁ%%mﬁﬁﬁaw,DHAJbH&EDDkﬁ—mmmméam
uﬁ?@&%%®@%%ﬁﬁ%<,EKI%&B@%ﬁ%EﬂﬁgmotoCﬂé@ﬁ%ibf{bu7ay§
%ﬁ®%ﬁﬁ%®%ﬁﬁ%ﬁ?%éﬁ,%@ﬁ%ﬁmﬁ%v—f—vmmﬁaﬁ%ﬁKOTﬁﬁ?aﬁgﬁéa.

ﬁéﬁﬁﬂ%mﬂbrdﬁﬁﬁﬁfm%ﬁ%%%b,ﬁﬁﬁ%V—t—vwmﬁﬁﬁuibmm%%%ﬁ%b
1z,

4. BAY —+— OO

uhw%ﬁm;bﬁbmﬁﬁmﬁnﬁbTAm AF5, tylosin 53 Cnic BEIER R RT C & H3BH> & 2D
DT, ChbRENHEME 2100~ 104aF/ g R UIRR Y — 2 — U 2RB UTHRER 22212 T
DB F + Z8FH B ZHEEFTBREORERERMU IR ENEE U1z, soicF+ZityL2, 3
®¥ﬂﬁmmm%5wamﬁwaﬁm®@5Ct%%@?@5@?,cﬂ%@éwﬁﬁmtwmﬁﬁa&%ém
VSO o

a) WERSMEREOSRS
3~4@ﬁ®ﬁAm¥%EEbL%A®%ﬁ%ﬁﬁ%®I%Eka7KTLL

Table 7. Preservation test for fish sausage inoculated
with bacteria from typical brown spots.

Inoculum : mixed spore suspension of B. megaterium, B. cereus and
B. coagulans ; 10°-10* spores per gram of fish sausage.

Storage : 37°C.

This type of spoilage was characterized mainly by the separation
of slime, but typical brown spot formation occured when inoculum
size was very small.

, Spoliage
Exp. Drug ,

after 15 days after 20 days after 30 days

F+Z(1:4) 80ug/g + Ht H

F+2Z(1:4) 80ug/g+S 2000u.g/g + H Ht

1 F+Z(1:4) 80ug/g-+DHA 2000.g/g +H H H

AF2 40ug/g i - - -

AF2 204 | ~ —~ +
; l after 20 days | after 30 days after 40 days
i spoilage spoilage 11 pH | spoilage | pH
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Z 100ug/g + + 4.6 Ht 4.6
Z 100.g/g+ AF2 20ug/g - + 5.6 HH 4.8
v + # 10 » H +H 4.7 H# 4.6
5 | AF2 40ug/g - - 6.4 - 6.4
20 » - - 6.2 —_ 6.3
Tylosin 20ug/g - - 6.4 - 6.3
10 » - - 6.4 — 6.3
5 - —* 6.4 —* 6.2
after 15 days after 25 days after 40 days
Exp. Drug
spoilage | pH | spoilage | pH | spoilage | pH
F+Z(1:4) 80ug/g +H 4.6 H 4.6 H 4.4
F+Z(1:4) 80ug/g+B2000yg/g +H 4.8 H 4.6 H 4.5
F+Z(1 : 4) 80ug/g+B1000yg/g H 4.8 # 4.5 Ht 4.6
AF2 40ug/g - 6.2 - 6.2 - 6.2
3 20 4 — 6.3 - 6.2 + 5.7
. AF5 40 » H 4.6 Ht 4.6 Ht 4.5
20 » +H 4.6 +H 4.5 H 4.4
10 » +- 4.9 H 4.6 H 4.4
Tylosin 20u/g — 6.4 — 6.2 — 6.3
10 » - 6.4 - 6.1 - 6.1

* formation of green spot

EREHT TR ELKERROE UL DWBEUNRNBROTEREN E LTRERODEEE PHOET TS
Dz, WRELILZH B0V F+Z (1:4) e g 7 B~15H TRACER U, AF2 OHETI
20ug/gL EOTINT 37°C, 1 x RUEBET &z, S, DHA, B, EDTA 7z K OFRIMIIEE 20 UISHEHRAYTIX
1HLTEMBBDLN, FIr Z+AF2 DA L BHNSEREVA SN,

Table 8. Preservation test for fish sausage inoculated with bacteria from'
typical green spots.
Inoculum : mixed spore suspension of B. circulans,103~10* spores/g of fish sausage.
Storage : 37°C
This type of spoilage was characterized by the formation of light green spot on

the surface of fish sausage.

Spoilage

Exp. Drug I
after 10 days after 20 days after 30 days

F+Z(1:4) 80ug/g +
F+Z(1:4) 80ug/g+BpHB 200.g/g -
F+Z(1:4) 80ug/g+S 1000ug/g —
1 F+Z(1:4) 80ug/g+DHA 1000.g/g -
AF2 40ug/g - - —_ : -

204 — - : -

10 - — -

F 4+ + *
FF T+ F

after 25 days after 40 days

after 15days

spoilage | pH | spoilage | pH
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F+Z(1:4) 80ug/g H H 5.2 H 5.8
F+Z(1:4) 80ug/g+B 2000.g/g - 6.2 - 6.1
F+Z(1:4) 80ug/g+B 1000.g/g - + 6.2 + 5.9
AF2 20ug/g - - 6.3 - 6.3

10 » — - 6.2 - 6.1

9 5 — + 6.2 + 6.0
AF5 20ug/g Ht H 5.6 H 5.4

10 » H H 5.6 H 5.4

5 u H H 5.8 H 5.6

Tylosin 20ug/g - - 6.2 - 6.2

10 »# - - 6.2 - 6.2

5 » + H 6.2 H 5.6

AF53RBENTA b NTESE & I321T40ug /g DTRINARE T  BIRIRIIEL A E D 5N OTL,

Tylosin (3104g/gRRE OMWE THEL LT EMBTD 17,

b) RERIMEEEDCHS _

SRR SIS RN SR USHHE L L, Table 8 iTiR3 & 51T AF2, tylosin {aji1 § 10.g/g T37
C, 1 w AR TRz, L LAFSOEBAIZRTER U L 20ug/gTHRBOF + Z EREWSH 5 1,

F +ZDEAEN $37C, T~100 TREBEADFEE L ATh5, TS, B %1000~2000.g/g78009 % & &,
FHUBEPRESORE 2 BT LD 5 T EMBTEI.

DLEDORRBOEEL Y F+ ZORNLABED 4~ 5 EOEBEORINCE ST $ BRI IETE VI
77 5 NTBEBE ALY AF2, tylosin OFRIMT X HBHILT X 3 T &M AM LD, 3 HITRERFAKHRIZ
F+ZITSHArnEBRERNTAZERIOTIHABENILETE ST & DI,

= =

Table | TRUIZ L S CHERBPLEINTVAIRARY — v~ OERIIHFRDBARY — &~ V00 IITLOEE
CELIT % AME VD, r— O, EEREOHERS L OPRAIORINVG E D> 5 IR, B
MBEHOBELRZILDEEALLNS,

WED Clostridium 1< k 5 QIR Bacillus 1T X AEHI—CH 4 b o7 7 U RBEORIT X EHIET
X, ZORMEFTEOEEN CHRMEMEEETESRAY —t— UMBBETRI N TERZ. UL URECRE
TR D L AEEYORIS 5 NTESEFME NS U S —E TR, BAEOBRACHROMWRERII+IEA
53, BEEHINTVARILES P OB CIE 2 - REMR SERIL TN THRD L BILE L B & O
A LEMUTEETTRET 2§ OT, BLRBAOKHRAIEE2ETIHECERTSDEEALLN
3. REOTINDPHIEE L UTRFRSHEHOBMIEDA T2 L, BE, WBETRZEOmD 5 bR ERE
23 HNBEND D,

e ) IR O T B A RERIBEOAICED, ERRAFEREOBOSEEIEFR T DOTH ALY, Kl
ZH5ELLANUTHENEMZ b DEES L EMTES, 28, AEINCERIANE 71 bo 75 o HEE
SRR, BAERMANEIZT A Mo 75 U ERETIRE LIITET 2 L Bbh s AF2, AFS T\
T § EREHT T 2~12.5ug/ml OFBE 2 NEL 35 L LB LI, REESMELT 1 bo 75 L FEE
et VBT 1388 ¢, AF2, AF5 Ti31.04g/mIl FOERE THREMVHEIEINI.

Tylosin {3 B. subtilis {25 L Tid 0.394g/ml, spore-forming aerobe (HifEE (10°~107%)) T LT 2, 3D
BISZ & B b5Fdk 1~5.0pug/ml DFLFKEBEE LEEISRINTVED, ThbDfEZE 50 Table 3b) DFER
T b, BEAMEI tylosin (Tt USSHITIEFIES K22 bDTRNERI CEWTE S, MF 1 b o 75 VFHEE
LR R SR O DB TIEREDATH B L EVTD N3,

Z DO BRI — TR LB OBV OTH 505, BRI TN 51T VIBHMEM L <15
WERTBARY,
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£1%, 1 A RAV~-t—-ORTFHIET IR (EIHR) 39

PIRHEBRTIIHEMEORAET 2oL —ER UIRBT T2, WRDZH3W0NIF+Z T3 100
ug/BTRINT LSBT ho1zh3, AF2, tylosin 1310~20ug/giRiMC TS BIIORFFITHA 2 T &AM E LD
7z,

FiZRAY ~ k2~ o R EDRGBRSCL AHENOETRDZODBZI LRI OEEVKEL, TTiL
FITC R ERDOVTILBDLNTVWAEETH S, AF2, AF5 13{BEEE» LA TH, ZEOFLELTFEY
bh, AR08 4RBRERNTCOENBEORERORMNZVBELE U, AR TILEARESEB TR &pTHo
7z, AF2, AFS3LiTF, ZitlhUn#h, pHICHT 2 BEMNE 5 AEEETNETH 525, 0C, 6073 DRILE
BETEE LVVHRENOETRAEDENIVDT, RAY—t— R0 3BRIOEHICLBET LA 5N
XT, TOHT A bu 75 UHEREOERE L TEE ERYEICTT3) tOBRIRL b5A, REIEA
BELYS L EEHAMETH S, INSDOEACONWTIRE THMICREFRTHS.

AF213Z D L 5 ITRMBRST X b FEAIDEIRIN, ¥, pH BUTHTALEHIZZITESLDTH S,
51T AR2 3 EEMETH DO T20xg/g BEDRMTIIBUDOEELTRIREDDH 2. L LZOBEIR L5
EY, & QIEMAREEREY, F, ZRIELEBE LDV ERERTS LS, RAY —v—UOBRAIE LT
—ISEBRICET AEAIEBEL LN S,

Tylosin ZIREFSMEICHN UTIZ AF2 L b EBETEDTHY, LOXbOD TEELYETHS. —HE
H{EL (LDSO(S » b, #OHE)Sg/kg, 400mg/kg % Ric 2 3 FEL ERELUTERS), BREHEHE UTHEE
BINTWAEDTHA. Ud L erythromycin & cross resistance 2R L, FIHHEEERSR S CheABE
ThHHBREITRINTE D, COHXOVWTRESEISITRHPETIHETH 5.

DT ELRRY — 1~ ZAF2I20 Ui tylosin OFEICE b ¥ b THEEZFRHET T RPREFTET
H5H, TORMOHKEOHILOMERISBITEINIKRERHEEEBALNS,

7 ¥

RAY —+t— UICRET A RARERORRME T USEHRRIOHE N 2RHF L, EXFr1 oI
FEATE UTREERIN TV AMEICHE UTIOBL LD 2HE T 5 C L 28O, T HBAIRERMD
piikic o T, FEEMEEPEELUIIRARY — t— U ORERBROFAE, 2-furyl-3-(5-nitro-2-furyl) -acrylami-
de (AF2) 72 5 NTHEW'E tylosin 239 SNz EER %2R U, 3-amino-6- (5-nitrofuryl-2-ethenyl)-1, 2,4-triazine
hydrochloride (AFS) (1@ABEHETRIEITHA L 2B

A& BEABEAELSARS (B3, 4, 29), HARMBITESHES (W37, 11, Dt THRERLIL,

RABRKEROFERZSA NI HEEEARBIHMOTHE, BILEML S FRER S ERRET I
Lilly Research Laboratories ¢ Dr. Bernard Malin, FEFSispRaicBRL 7.
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