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Py, BRI TH %, citric acid, malic acid NSO FBER TN 5 & DTN IBEREL R L
TS, MiLTZ OREOHEBBOTINIEMOTH 255 & L I ELHEL T 5, 7O pH BHEEI S
WO Y 0 R TEHLBIRE LT, BREEDADY 3 2, WS, SoR8d 3500 s TLaigo
AL RIS~ A
B =1
HiEROFHEROER% S LT, Silica gel Column Chromatography 1= X o CTHRELOBIEY BINTSL o &
X o oHBRLiTole. T OBE Silica gel OFFRUEAC X 0 TEBROBHIRN B 5. Pk L JEHEED
Ak KMnOy IS S 0 THEBA ML U 7288, DERmEZ Rl 2o, BRI OSUEE, JEINNS, HEEE, HgERTE
M, Pyruvic acid »#g{EEL /. I HER LRI TERE > 7\ HkgE, HEmommniamfe pH
IRIBTRER N5 O % FRd 1z,
WETICEDARRROBRL I TL TRCIIER, #ibE, FILRRECKS T2 L R0 r TR
REERER D 4 D EHBL 2 3.
3 B
1 KE: SREEREGSEE, 10, 24 (FH2642), 2) NEP: AEE, 31, 438 (1953). 3) BULLEN.,,
W. A. VARNER J. E. and BURRELL R. C.: Anal. Chem. 24, 188 (1952). 4) eff—FK: ra=b 7
3 7, 167, 5) W IERTEEIRRTER, 7, 33 (REHI224), 6) fXH, #EB, BB AREWENEEHEEeT
W E L, 3, 10 (REAI29), (HEF1 29, 5, 31H#) -

FA w7 S oFHERIET AME v o muBOER
% BB M = B ARARTSEERET SR

FEE> M e 7 5y BEBORROEAERBLL, FCBRITTE, RORBERFICHLIFERBED
R TFHI TV, ZHOEEELETTSHC EIIFHELOL L TERREORM Y b L BEETSLE.

>4 e 75y BEROBRRERCEL CTRER» v 7B L BEDEMFED D, 7y R0 Y FIFE
T 5 HED N PRERYFE (Spectrophotometry®, Polarography™) @R ST\ 593, ML BFEEOR
B SR D BEE I USEOREYHTARELL S, JOoREIEEoRERTEII o, =) Gk
T2 dDTHEL,

I.## & | &
AEBCHHE LT 1 b e 7 5 v BERBIXEOIL THS.

Abbreviation Compounds employed Remarks

F 5-Nitro-2-furfuralsemicarbazone| MP 240°C .(decomp.), the product of Ueno Pharm. Co.
/ 5-Nitro-2-furylacrylamide MP 226°C (decomp.), the product of Ueno Pharm. Co.

I. 74 bn75J/—voERk

FArn 7Sy BEBONT IR D LT LTV A0 3ERESY ISR L 5Tk OE TS 5.
a) BN ER

Fo sy 78200 T, ERD IFEICES IV EERF 2 LT2.5r/ml SRS £\, %iE
QFEBELHIAL TS v/ml SEEETHETL S LINTWAH. & OF SIS 2 I ER 7+ D0
HE R ORI LIV FTNE S F o BEIZRe -, EEES 7 v Y B0 D e BicE U RIRL O RV
(f9%10) D TREL XBL v, BREOT O/ ERIEME T L AIESr/ml 2REECE 27 (Fig. 128).

W HAWEOBE OO TREHEORE L b 4 MBI NIHTH 525, HWkd 3 1082 L, A% (<
7w, 498 POFERICEL, FLREIR<2HETHE =T vl UK SRBEBE DB Y ¥ 7 il
POTEE, FECHCESRZ ch s, FAZOBRAI 20 THEITREL 1 S 0 8§ L AR EOH LR
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GElg, W) > 4 v 7 5 v FH M T 3 W% (327)

WEZ Lh, EBRARTREL L2, MECRMMIEREE
OREBELI NG,

by Yy RtaERFIHET L A%

Fory sy RIS e Bic O TIEE
CEARSED AERE LTV 5% D EES X OREFIC
EDOTUTTFIEWE OFE% T LR BED S,
5. FBFEEZ R PCCF RERAE G OBEEN
EBERYRELTVLAD, s TIIHOBF O HIE
Bt N RO 2 =
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Diameter of inhibition zone(mm)

HER® \SHE U, 7 OEERERTHUSKOETE 5. 0
Concentration (mg2)
R '{}’6](100g) F ;Tﬁ i Fig. 1. Microbiological assay of nitrofuran-

. ivatives.
l*__&_j_,,f)“f_ derivative

Hﬁﬂ(f'ﬁlﬁ(%ﬂg) WO A strain of B. subtilis was employed for the

cup method. CZAPEK-DOX-agar added with 0.01

P -

. ~0.052; peptone was inoculated with the

e . & : organism, and the diameter of inhibition zone

Lk 7 ASEEIIC Y ¥ 7 A Lo~ was measured after 20 hr. incubation at 33°C.
l5~6%m

71<(50m1) H a? w <y y': AC10ml)

3
A B OB O
l* M, B 0.10
6 AFEM 20ml
Ny V= LIS DSBS ORI L, JKIZT
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M 21T 5 BAENET 5, g
06} g
R L0051}
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b0zt
0 i : e i 1 1 1 4 1 It O . .
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Fig. 2. Standard curves for the colorimetric determination of F and Z.
‘I he method is based on the color reaction of nitrofurazone with alkali, originally found by Takagi.

(1)------ 9 ml of F solution was added with 1 ml of N-NaOH, and the color developed was
compared by means of electric tube photometer using 420 ma filter.

(2)----- With Z-furan solution. Reaction mixture was heated for 5 minutes at 100°C for the
color development.

(8)--eee- With F solution color was intensified by the addition of acetone (30 2 in reaction
mixture).

ChkﬁﬁbfF$ﬁﬁ%&iﬁ&ﬁ§ﬁﬂbfﬂ%&?%.%@mﬁﬂdﬁ%v-ﬁ%m&mi(ﬁﬁﬁﬁ
N0 72 580K ), BEEZHEREIHNIT20ma D 7 14 2 ~ % JICTHIGET 5. BRIC L D2 L\ B
(@0 F BRIV TR EIESHING L0 F S T T, BRMHECEIRD F 2 i M2
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(328) GE®, WD F 4 v v 7 5 v BHBCEWT 2 0FRE

MEME L, HEAEENCY ¥ v 23092 5 & Table 1. Recovery of added F by
SEEIRL I AD, S OBAITIEY & v iR colorimetric method.
HedhiR A VS, | Fish Sa&gle F(‘;g;i/gi R‘eggfry
ELEOBiR e 8l 2 OB L L TRH¥S Mackerel-pike 100 0.2 95.0
Fig. 2 ofn< T& 5. FERBEEHA Y 0 ORBREZ ,,/ 75 50 | 1010
Table 1 1R 3H0< Gy 0% EE DTV 5, ” 20 2.0 94.0
B = 7 TR AR EDOMR DS AN 7 & o 5 Sea-bream 100 1.0 8.2
MBITAR B BRI 52030, & OB AT EMER " Z 0.1 64.0
DT0% LT CRIEIZE 5. Tunny 50 0.1 90.0
WEEGI: A (<2 m) LF1EBMEZ, sesr " 30 0.5 | 75.0
> A - TESWA, 2 HRO10%30 7+ ’ 30 0.8 ) 912
4 20 0.18 94.5
FAFAEBEMA, EICRMT 2, BES PELM ) 20 0.08 1014

BEC TR X, EEBEPWHHIL, 745 VPHEMUT
Wed s, LEORMTHGLEKE LN, 2HRORE TH0%EKR IR S,

KA F O F o itk Lo~ 7 Vil B L7235, F 0.25~1.0mg %R o290 L -
DOEMEIMES L.

2 #E H O #

Tale 2. I FEEFAICE L T oRBEYBEH LG F L.

Table 2. Quantity of nitrofurazone absorbed by fish bodies when treated with the drug.

Fishes and treatments Sacrgl;le Ff_g’tli‘;‘;m'
Tunny, preserved for about 38~50 days in contact with ice contg. 3mg2% F. | 200~400 | 0.04~0.06
Sea-bream, preserved for about 10 days in contact with ice contg.3 mg% F. 100 0.07
Sardine, boiled in F-contg. brine (4dmg2) and dried 100 0.10
Sardine, boiled in F-contg. brine (2mg2) and dried 100 0.06
Sardine, boiled in F-contg. brine (3Gmg%) and dried ’ 50 0.08
Sardine, boiled in F-contg. brine (2mg2) and dried 50 0.07
Sardine, boiled in F-contg. brine (1.5mg%) and drizsd 50 0.07

LLEDS, Bl MEORHMKF O F 0BT EHIEIC S FHHEKS & L 25D T\ 5. CRESSTEM)

c) DPolarography (Z{k% ik ' .

BENDER % 18 PAUL %9(X Spectrophotometry 124 0 LB K%+ T F oB4b A2 Hll2 L T3k o, CRAMER®
(¥ Polarography 124k b Staph. aureus {SHWER COF BT REEL2HIEL TWS, #89 (X F, furfural
semicarbazone, 2—amino-5~nitro pyridine, nitrobenzol @ Polarogram % Hii%l , MCILVAINE DIEHTH
(N/10 KCI, 7 2 = = 0 10% &) w7238, Fo4yEans pH 4.0C —0.242V, ~1.235V; pH =8 ¢
-0.450V, -1.500V o 2 BB HiA L TV,

EXCIRBEUMR— 1R i, fE& [F—#:CF @ Polarogram ##\ /=, BJ%, MCILVAINE i&{f
¥ C(pH 6.0, N/10 KCI, 36H0mIT 1 %5 5 7+ L RG7RMD # T2« o F#8Eo Polarogram (3. Fig. 3 min<
T, F AN SRR 58 1 ROBTEOSWER (0.1N HREHHNE) (X -0.3938V ( -0.385~ -0.395
V)@ 747 7~ nSERT 8 2 BROBTTH O BANS - 1.295~ - 1.325V 2553, Table3. L o s ir
and FIEEL > 1~ = QKBTI 2 B CBEEUERE) L XEBRWRICL S, S oBRMREIE Y 1 2 v oiBes
D 5N F OB FIHHI S

— MR B TOH AR LS BN IIAI  pH K 0 SRR K OB B IE 2 B+ 5 93, MCILVAINE 3G 01
&, Table 4 DIN< 8 1 BEEOH ~ Btk pH E5 L 30CHP L, PIEAS L 0 FAICHI<. &2 BNE s
PH.EF LITHAL PHBANI L 0 B L 0D, IRIEHMEE b —RICWEI S D L Zbh 52, F, MCILVAINE
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ey, WHY + 4 bm 75 vy BAKICH T 30 %R (3295

“Table 3. Diffusion current and half-wave potential
measured at various F-concentrations.
12%x107® A/mm; Sensivity 1/20; pH 6.0; 9°C.

~ Concenti- | 1st reduction wave 2nd z;;ivuection
ration of - -

g mitrofura| FEEI] aio | s | o] T

%,0 zone mg% Cmm) CuA) V) (mm) V)

'j:‘; 10.0 244.0 5.856 | —0.395 - -

o 2.0 49.5 1./90 | -0.385 78.0% | —1.325

é” 1.0 25.0 0.600 | -0.390| 45.5% | —1.295
0.5 - 14.5 0.348 | -0.2395 44.0% | -1.305

# These are the highest value okserved.

Table 4, Effect of pH on the pdlarograpbic values of F.

[ WU S S S WY

0 - -05 -1.0 -15 -20 F Img% ;1.2%x107? A/mm; Sensitivity 1/20; 9°C.
Voltage 1st reduction wave | 2nd reduction wave
ig. itrofurazone, - -
MOXTAINEs hetter sofation (oFL ) PH [ Hoight| i, | 7y | Helght] o, [ 7y
contg. N/10 KCI, galv. sensitivity 1/20,9°C. Cmm) |8 | V) [ emy | eAd| (VD
(1)------Buffer solution alone 2.6 | 34.5 |0.828/ -0.245 33.5 | 0.805 —1.115
(2)------Nitrofurazone, 0.5mg2 3.8 | 29.5 |0.708] -0.305| 43.5 | 1.044| -1.199
(3)- - " 1.0 7 5.8 | 28.5 |0.685 -0.377| 48.0 | 1.152] —1.296
e i 20w 6.4 | 24.0 |0.576| —0.427] 47.0 | 1.128 —1.298
RN OB A 1 ROTTLR * BEFTIRE 7.9 | 23.9 |0.565 -0.452) 49.5 |1.188 -1.272
5D DR BAIZRITIRTERIC
- ‘Mc ILVAINE & 29.0mm ~0.394V
" (2 53 26.0mm -0.380V
7 LSRN, 26.0mm  -0.385V

FAA ¥ A F ey, (FHEE1mg2, N/10 KCl, #v <Y 0)

CRAMER (. Sfaph. aureus (R FOF OBTEHETHE, WEBEEETS - Lis zoBERL TV
53, CORBHARIEROBRERERE pH ¥ —EICROZ LARMETH . KO TSRO AmC KT
FEREO BB TR/ T5E8, BXLEIROZ, Z0RBAIDIN KRR L v~ 7L TF 2L T
%, —% pH OBRERICIER L TFBEARD.

WERFI 1 : pH 7.00E T 4 = » 12T Ps. fluorescens %37°C, 15BEMERL, ChP F&HME7 132
Yoo B, STCIC THMENET 5. LERMECHANY & b RERES (741 £ ~, 600me) K THRELH
2L, FEREIRBE—-EELVHIELSEORB =7 T3EHBL, HERIRETCERENT 2. HE
% pH 6.000 MCILVAINE &% (N/10:7; 2 KCl 23m) S TmBEMUT—ERLBL1I%Y 75>
¥ I0mlE D 1M Table 5. Reduction of F added in the culture of Ps. ffuorescens.
%.Polarogram ##{ . Sensivity 1/20,9°C, the organism was cultivated in
F &% Table8 & 4% glucose-bouillon at 37°C.

T S e 8 Il e S e )

R Table 5 D40 73 0 0.1938 10 20 118.5 9.75

3. 235 0.2441 20 20 179.0 7.30
KERH 2 : Es.coli % 6% 0.3098 30 15 134.0% 6.81

BRE LU, Bl LM 20%4 1.2596 100 25 12.0 0.41%%

—EGETREL LHEI
Table 6 DI T 3.

¥ Sensitivity 1/50
## The value was corrected by standard addition method.
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(330) Getg, 8D 7 4+ m v 5 v BRBICHT 2T
‘lable 6. Reducticn of F added in the culture of Es. cols. Sensivity 1,20, 9°C,
Time | Growth Sample Final Height Residual | Height of wave
Solution of wave F directly measured

(hr) |(-log P/Po) (mD) (mD (mm) (mg%) |with broth (rm)

0 0.1397 20 20 52.0 2.05 48.0

5% 0.1612 20 20 34.0 ‘ 1.65 31.0

8 0.1707 20 20 26.0 1.05 22.5

23 0.4089 100 30 10.0> 0.15> 0

AREE, FARBICRCT, KRB RER (pH 6.1) %k KCI %mn“f:ﬁ%iﬂlﬁzbmﬁﬁiﬁﬁﬁbt
D EX oWhicind, REBIREHEZ T KCI zmxt%‘*tiﬁmﬁkgliﬂzdﬁbn B20.5mg% LI F

DRI L I %, O TF OBMEE (Img2sl k) OBy IV VL T 0 F S QIEAIBE TS 255

0.5mg 2 B FORBRE OB AT BEICHE S U e & 2\,
KM FBEH L AR Tl 24D T & Table 3 OEWHIEADOEE & b HEAE < i O CHM

BRITH b IR T %5 E 3,

1. Z75 058

Z DB LT

(0.1257/m1) DEEITRETS S L BDOTV 5, Tk rFRESHEPEH L.

a) YRR EE

5. FOBEMEKLBIDBRICOVTE, BROZ L3ticmimic®ms,

ERD QHBEERYAG A Y THRIZODOWTIRE L TE b, COBAFICHL, & oiEE

F & FROBHCH Y 7RIS ZBE—BLEEROBRIE Fig. 1 010 T b, 0.1 mgZ e R
ThH5. BHEEKIEDBE S E—EHRICT0. Imen BEEERIAKS. CRBREEW Lo LEmcE s <k
Z OFHEHLEECET D REYR O Sy ROEBT ¥ ThH 5.

by 7rny BEREELFET B

Zoyrny REREOCHEFEEFICH UKL, Wil TlBET 2 EEmE» TS, 100C, SOMmEutk
S TATF LARICKREOZEEYRL (FOBAICHLERIRERETSH D), ZBE — BrEIEREERCS,

%23 (Flg. 2) 2.5mg% L FTCIIMMEETLH 5.

Hielett: 7 10 2 —, 420mp; Z EH9Im1+ N-NaOH

Iml -

c) Polarography 12{&% 5k

Z @ Polarography /=B L T3k BES L7028, F
DiFE & F—EH-CIES i Polarogram (¥ Fig. 4 ofn
G 4+ rHITERT2E 1 BROBTHE 747 5 ~
MR B 2 ROBUEIELILS., 4HEA (0.1 NH
KEMLEIL T5) (XF7E T2 -0.371~-0.391V, %5
HTT-1.186~-1.191V 2 2 %. pH 6.0 TR B4y
B U ORI Table 71R34n< Z BEAE
1 BSRuiis (B LEHRBIRICS b, itk
Y Z OEEIWIRETE 5.

Table 8 {3 MCILVAINE BT pH O@{picik
LEBBN R UK E OB Y 3. BIL pH 0 L& X 3kic
1 BREE R UL BALIERBINC RS L, 52 B
1% pH THbIY, pH 5.00BK Y s Hbh 5.

mﬁf4az@%A%Z%E—%I&Hk%@EﬁM%
2h 5.

20t

Wave height (cm)

18

16|

1

0.5

1.0

Voltage

Fig; 4. Polarogram of Z-furan.

MCILVAINE’s buffer solution (pH 6.0)
cont. N/10 KCI; galv. sensitivity 1/20;

9°C,
1: Z furan,2.0mg2, 2: Z furan, 1.0mg%
3: Z furan, 0.5mg2, 4: Z. furan, 0.33mg
%.

Ps. fiuorescens, Es. coli>fRHHH @ Z OBTHSE X B F B4 & I L s L7:#{i84% Table 9, 1Q
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CEE, WA .4% 0o

SyrHEBMIIMT

Table 7. - Diffusion currcz(/amd half-wave potential at various

Z-concentratio:

1.2%x10"°A/mm; Sensitivity 1/20; pH

iff (331)

DN G, F Ak
CTHIETE S, RLE

Concentra- b : - - DiFES pH XA
tion of Z 1 st reduction wave 2 nd reduction wave B OE@IRE TS, b TR
e | weieht of | o Ay | Tre vy | HelRBE of Iimy oyy T mgrmmesaE Ly

2.0 53.0 1.274 -0.391 23.5 ~1.191 Z - ThEEmE D AT
1.0 28.5 0.684 ~0.381 13.0 -1.186 D ZBFBFETOVTIIK
0.5 14.5 0.348 -0.386 - - oI ¥ Hk ¥ HAHL,
0.3 12.0 0.288 -0.371 - - Polarography 24k o3k

v k _ ' i,
Table 8. Effect of pH on polarographic values of Z. T .

Z 2.0mg% ; Sensitivity 1/20; 1.2x10™® A/mm ; 9°C.

L, CIUT4f5ED ED

pH vg‘iigl(lfnﬁf) AiaCrA) | T3V ,w}:‘?eglgltng) aia(pA) | T V) 95%7 N 2 —~ M TEE
2.8 67.5 1.620 | -0.249 | no wave - - BIGEL, B2 6
3.8 64.0 1.535 -0.309 | no wave - - BOT L~ T2H
5.0 62.5 1.500 | -0.352| 27.5 0.660 | -1.218 ThHY, PR D. TR
6.6 55.5 1.332 -0.402 32.5 0.780 ~1.197 T ORI % 550D, 40°C
7.9 50.0 1.200 | -0.447 | 33.0 0.792 | -1.207 EFCT A7 e R

L, BREERLT
2 ORI Mo BEEL I

Table 9. Reduction of Z added in the culture of Ps. fluorescens.
Conditions are analogous to Table 5.

Time | Growth [ T Final solution | Height of | Residual Z T, WEOEBT L
(hr) |[(-log P/Pe) b (ml) wave (mm)| (mg%) 3 ERH L, SR
0 0.1707 20 20 97.0 3.80 RECER L, s S
5 0.1739 20 20 91.5 3.55 : -
: ' DBk G 3 [
8 0.2161 20 20 91.0 350 PR ‘ i‘migg?:
22% 1.2596 100 20 19.0 0.13 %. AEERUT PR

TR GO Yo~
'140) & 7 L Polarogram
<. Z OERE &

Table 10. Reduction of Z added in the culture of Es. coli.
Conditions are analogous to 1able 5.

Time Growth Final solution Height of | Residual Z -

Chr) |C-log P/Pa) Sample (mI) l (ml) - |wave(mm)| (mg%) ‘ L MCIL:IAINE(DE;}?
0 i 0.1662 30 15 34.0 1.95 ’Zﬂﬂ?l‘/ pH 2—4EL iz

9 | 0.3872 100 20 8.5 0.10 L, EiZ N/10 & 7 588

I KCl 2%, i
& FFACHRR0 (RED R 2 2 B3 L FEmE 5, |
Z BB D Z BB Img %Ll FCh 5 0°C, FEBEUENI5002 Ll EJH dald i iy,
B0k T - Z [EMCRERIRARIE U SIS Table 11 OBITSH S, LIRS X b o Z AR

60~702TH % 0% FHREBEIC X > THETHL, HETOMERZ ¥ K3k  ERIIRS.

Table 11, (a) Recovery of added Z by polarography

, : Fish _ Sample V(g) Z added (mg2); Recovery (%)
" Sardine (boiled and dried) 50 . 1.0 63.5
" ’ 400 0.1 59.2
Sea-bream 200 0.2 70.0
Cuttlefish 300 0.1 75.0
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(332) Gelgg, RIR) o 4 b wm 2.5 v F B W T .3 R
(b) Quantity of Z absorbed by fish bodies when treated with the drug.
Fish Treatment with drug | . Z added (mg%) '!Z' concentration (mg%)
' - 020 | 018 -
Cuttlefish 4% ' _ .O '07**

* graked in 32 brine salutxon containing 5mg9% Z and 052 acetic acid.
#* corrected by a factor deduced from the recovery experiments.

V. F-ZRemozEhk
ZRFIELY 45 ) R EIRE T, F—ZBaBor L4y BT Z 8 B2mg % L T4
AEEERI., F—ZiE4%o Polarogram & = + nﬁ@iﬁj‘ﬁ?&krﬂ}(iﬁﬁg@ﬁ& L<E S jt %5, GIxiE
MCILVAINE #&#ff# (pH 6.0) 1= N/10 KCl MR /B T (T ~BHEEB%o)RDEIT 5 .
O TRDOIL L TRZIRSYOERI K 5. B L BRapy

F 2.0mg5 | 48.5mm MCILVAINE % CpH 6.0, N/10 KCI A =3 L a4
YA 1.0mg2 26.5mm

0.5~2.0mgzz L ir 1, EEgioin Polarogram ##< . EbLhil:
*4bﬂ§®£mﬁkﬁlbTwﬁlﬁri%tFﬁEmEDHﬁ
PRUBEE L 0 ZOBELZHLDTELS, FIXIRAWEF

F 2mg2%+Z1mg% | 75.0mm

Table 12, Determlnatlon of nitro-

BRE0.1~2.0 mg 20\ L TY v Y REREEIZ X OTR _ furans in F-Z mixture.
D5, Conditions are analogoué-.fo Fig. 2

HERE RO F —Z BAYNT O\ T/ BERBIL Table and Fig. 3. S
121573, : . Drug concentrations|Drug concentrations

:hu;oF%zwm$Wb4hmﬁtf;%$ﬁ%m6\"mwgﬁﬁﬁg%?'wmmM(mg%)”
KT 2 DR A, SR ’ z S
WERAE: A (F/Z=1%, 5, %, %, 3, %, Yo 1.0 0.1 0.94 | 0.09
ORAM L WEL, Zh% MCILVAINED#REH (N/10 KCI 1.0 0.5 0.96 0.19
A ZHH LT Polarogram #E ¥, @AW LU TF E 13 gz gg: 1 g;g
RELT A5 ) BEETHET 2. 0.5 1.0 | 0.50 | 1.0

V. EREUEN 02 ] 10| 022 | o9

+4bn75y%g§®$,ﬁkﬁmmmwabfﬁ$ﬁ,‘ﬂMQLJlMIﬂ@ﬂ 0.12- | 008 -
BRTSF A+ r 75— (FRUWIE-= w7y AT ‘1.0 2.0 | 1.00 1.97
ZYNT <A F(Z) DEBRHKITONT, (1) BByt . 0.25 0.5 0.26 0.51
(2) ¥ 1y Bta FHEX R 5 /K U (3) Polarography = — :
2 HERRET L7,

MHOFEIT X 5 S FHBOREEY T BrA7 5 BICRIRET 5 B E233, 5.

1) EEXEOBEWOICHEEROBL b <=y ) vk, BHEHEBOERI/NIVWOTERELH
Q Lich, 5s#ipH 2E< L b, B (ESRM0 DO\ SR AU RISBEIEL . EHa At s B0
B = 7 AFIHBRICAR 0185 N7 F &AMl L7c2s, MW R OB 2 7= T B R L, #E -
DITPRE T b, AOERISRDT (2) IS L 1015 & BiREE T % O TABIGEAMA . SELIEIOEZ
OEAIBAAEL BbL 5. _ o .

(2) &F 0B HE U RCHEE g2 BT S LK1 0. 1mg % L FOSEROFEENC & BHM
R BEETMYOIRED RS LB AITXERGEENE TS, ZIn8 L TRARIA Y #BHTETS 5.

@) oFTITh b =+ r FTERTHBTH A EHICHK 00.3~0.5 mg ZERETE TS S, = OBIER
EE%,mvgwﬁgmakb?%mﬁgwg&b%ﬁLzmﬁﬁmkl6%&&%&%?«*1&@Cmmmm
DFF 7RI IS I OB TR L RIEREL T 5.

L EoRERY 588, WEHRHREo BB~ ORI L L, 30 Q) MkrMee TR F—ZEe
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1) b BAR~N =y ) v SHBREBCHTAGER (HH25E9 A228),
3) ok, S WEFR, 20 (2), 28 (1948).

13, 881 (1950),

3
2) &E: J. Antibiotics, III-
4) PAUL,M.E,, ASTIN,F. L., PAUL,

M. Fjand ELLS, V. R.: J. Biol. Chem., 180, 345 (1949), BENDER, R. C.,and PAUL, H. E.: J. Biol. Chem.,
191, 217 '(1951), TAILOR, J. D., PAUL, H. F. PAUL. M. F.: J. Biol. Chem., 191, 223 (1951), 5) CRAMER,

D. L.: J-Bact., 54, 119 (1947),
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(HE#1 29, 6, 332H)

E4 3B EHEARICOLT

‘HESTER. A.S. and WARD, G.E.:Ind. Eng

Chem. 46, 238 (1954) '
AT E # 3 Bz (U TB12) 4 FRBGEICH
T 3RBEORWEL B L Tl 5. KB T2 BLAT0BRE
23 hBreaEIh T b, B EBFOREDORE L
HREWROMNEDE R LI D 5. ERAEEIPIRE,
B T, Sewage sludge I b ®B1235E § THARE
PiIFbh T3
- Dawe’s Laboratories, Inc. (2?0 32 Streptomyces
olivaceus % Fit~12 Biz S G BGE THHE Y B
UTW 24552004 v v R v 7R, HAHBLELUT
tt Distillers solubles 4.0%, Dextrose 0.5~1.0%,
CaCOs 05 25, CoClz+6H20 1.5~1.0ppm 25
i1, Broth #1DOByas: F R K##1.0~2.0mcg/ml T

&3, BEETHE (B3 2%) JEZREL TEE

15~202% D 5 v 7 L IR L, R 2 BN RIGERE
CTASH S %E%ET 3. BRINTIHARI R
H1: b Biz 10~30mg 24T Zxﬁf‘ﬁ*f’)%ﬁﬁ%(ﬁﬁ
WE3B%, AT vy, Ny bFVE, I PRy,
Frsv, VR7IFEY) EHT L. TOMREE
WD EE, ORI DL TARL T 3.
CEHD

Tyrocidine A Dk
PALADINT, A and CRAIG, LC.: JLACS,
76, 688 (1954)

* CRAIG ‘% (J.A.CS., 74, 4019 (1952)) i B. brevis
DEET S HEMER Y <77 v ¥ Tyrocidine O#ith
FIZZOMELHFHREL T35, IS>TixzoHDl
W5 1= 3 Tyrocidine A OHEEXPEL 2. B D
Tyrocidine A 1D 7 3 /EOEF e PET 2 RITH
SEImAS 4T, A% Countercurrent di-
stribution, Ion exchange, Paper chromatography

CERYBDUL., #RISIDVEORTF Y FIURE

#5N, 207 3 /EEFIMVPE 3L Tyrocidine A

OEERE U TRAVEEIN T3,

L-2zn=5v
N\

/
L-7v9yv L-w4s v

D~-7z=~A7 5=V
|
L_—Iﬁ')bﬂ v LI-7'n Y v

L-7x7<3¥v# L-7z=~-1A735=v
Gz

L-ymyv

D-~7xz=—~17 35 =V

75 VIC & ZRMRO S = BEROBE
PAULE, M.F,, et al: J. Biol. Chem., 206,
491 (1954

BEC 7 5 o v REMERE T D&M 7 © ~BROBRLR
e BET 22 LHBEHLNATEL, FEFIAEAD
QEER Y AL, 2D 7 v BAERIECHTIE
ErRELTL3,

WERRNBEAT T testis tissue SRU 34 % ¥~
AR COAAY L b 7 = v RO AR BLEAD F 4
e 73y, SHEHEER, e, FEEFAte
REWOYEP B UL, ZORRE 75 EDF A
b e 75 2 120.05~0. Img/] KM T4 5y B
UBED L OHERMRITHNTH 2 2 LXEDI.

Bl 75vvEEDF 4 br 735 idRIRT(AID
B e BE T 3 23(BIDO MM 1= Acetyl CoA kb
ANTT =T I FPEIL OAAZDT v F A EEBIL
BEINTT EPBRINT.

DIOEERIb 7Sy v i3 iETrFr~-BI D
Acetyl CoA DREFRMAR B UBEERERTE
fEamlL T3,

CA) Pyruvate+ CoA+DPNZZAcetyl CoA

+DPNH+COg

(B) Acetate+CoA + ATP > Acetyl CoA

+ AMT + Pyrophosphate
G
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