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A new fluorometric method for determination
of chlortetracvcline

(Studies on keeping quality of fish
by use of chlortetracycline-I)

Yasuo Yone
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HRL, SEEEFEHCTCETB«ORRA F v L BEEEOBREHIcEA, T
iV Al A rORECTI ST CTC OB AR ks » #HHLEDG, B
EoPEIC AR el 2 O R TRE L -FEERYIRE T o e MTE .
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a) RER, BEWEsLURHORE

1% » VI : 1% o VB KAL(SOs):» 12H:0 % pH 46 © M/2 KiApisH
iz 100 ce ' kAT

CTC ok : CTC @ 100mg (HfEE L LT 1075 mg) ZAMWA LML 200
cc KERTS. oo leo 2P AN Z.

SO : etk 3008 HE—H—b AWk T = vy OSIC AR, HAKHRCRIR
L. BRI HIC K 50 cc i 2cc @ M/S0 7 = v ERfEMIK (pH 5.2) Zinz Uk E,
Ll {HRL LEEzeRefiT 3.

by ER#R%E
Aargiaetmat 2 v 25 R CTC SRRy B THRRL 5meg/ce D%
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w3, ThEBRBRLT 4, 8, 2 ¥1IU 1megfcc OBEERNZ DL 5. ZhbD
PR 10ce BIUBUK W0ce i VIBHRE 1cc o ThEhBML. 20 455H%
I L CorDEtHERT = <y FIRAR, 365me b 3\WiT 436 ma {55EORHEDNE
B RS L TET S 500 me DEELSERERCHET 5. SIOLEROR—BIED R
FECRIE U ok i DY b RESAOE O BB AR T Bk S Rl 2,  Che AW
o CTC BiFELRbH 5.

HBRC L 2HMAEk: bmeg/ce © CTC A FREOFEHNE (17 27mm) OfFATC
1, 2, 3, 4 5,6, 7, 8 986X 1W0cc 29, WFRHHEMAT 0cc 2 ¥5. ¥7210
cc DK XY UEEXE T ERARERETFTRE Y, Thbicd VIR 1cc 2
2%, X {PMEL 5 AR BUREL, BRI IEED 2 IMH T Black ray
lamp 2 GCOSASPEE X YBHL, LHFLYLOREDORBRI Y 4 THBROYNLR
T fabstko CTC BEL TN 5.

B S R A AV 5 etk « CTCHEIREE A 7ERK G L 44 LU 2meg/cc
O CTC BEFL-T5. BEEE 10cc BIUEK 10cc mthThon VIPHETE Lee 3
L, 1048 Lh RS ELAEBHYOATCANS. RICEAOBIEREDHON
BYHRE 30 chby s, s b Black ray lamp A L ORI By BGF LD
EWONELY FTFLYL, FHOEEELA—0WNS 24T T 20EBb R0, R

XOTRELHINT 5. 20
h

Totil, s: M LSRR CTC B (mcg/cc).
SR L B E

1} CTC BXitr CTC sfsno S tdhin

CTC L Al LO0& v~ FEERKHED CTC R~REX ¥ 5 o, ¥ CTCL
CTC 5ide R LA 2> TAE L, 30 48t lite vt th Thofk
[} PR LI

CTC » Al % v — MEAMOTRAREREFEL 500mse Th b, Fe'* 100 Ch i
LU =580 500me DEXEE T Fh CTC ® 6% XU 2% Th 27 (Fig.
1). &% is0-CTC @ 500me it 2 8012 8% 2R L1248, 436 mu ©F—-W7 1
AF—wHEVDE, TOEL4ABLEE L (Fig 2).

St SIYETESE 30k 0AFEBL I CTC Kt iso-CTC 3 H»T 4% (1 ppm
EUF) Bhotink, ERECIHBLASEER LTV CHH5.

SltosREr b CTC © Al v = F XREROBRIMC L O B HeoME 2 REL
THEREAHIL ) RBLRLONOT, RCERBOLBREH L.

2) pH B lorEEEormmE STk JIFHR

Serembe K i3 CTC o d ookt pH 2 1> TEBET 2 2 HEL TS, R
Ebiek3k CTC OBy v~ OREFZCOBRED pH © L >THE 5™ LR

CTC(meg/cc)=8x
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Wave Jength of fluorescence (g characteristic (436mg, 365mu) on
fluorescence of CTC and of ise-

Fig. 1. Fluorescence curves for CTC and
g CTC in presence of Al3+.

decomposed CTC in the presence of Al¥+,
Experimental conditions for preparing <O FT%:II:CAI Al
decomposed CTC were as follows: CTC —O— 180-CTCH-

-|-sFe3+, CTC (5meg/cc) plus 20 ppm of DTHLER L, e Y22 5 pH
ed+({Fel a i
D e WE I, MRINGHT DH 2B
CTC + Cls, CTC (Smegfee) plus ¢y  EHFBEIL L CTC g pH #RIBCHREI L
(10ppm), fluorescence being measured -9y ABESRE 2T, 20~60 MBI A
shortly after the addition. M U2 = 5, pH 65 BIFCIE IR
TR X A P ERL o205, pH 6.0 B LAl S L, Lo tER0
PH % 46 i35 2L
CTC i & # ¥ BB ZEO R L S0 L OR%Rdi 24, 10cc © CTC &
KL 1% » VIBYERSE 0dec BT, B L Cbetrit—Echok. 2
BRI O ROE O EIABIG DT BET L foRER,  ERERIR 20 4 X b #brk—
EfgcEL, IEERRRIRL A Y —EThot.
3) CTC &gy 4k oBSfR
Ll oREREBORIE, FREEYTRT S OEG L0 C, ThbORESY:
FTeBao@EEo CTC B AP o clR>&t: CTC Bl 0 BE 2 R0 .
Table 2 iIL A B 3 X 5, CTC B L HOCHF L O/ 8 meg/cc MTCILERE
Emabhic. e CTC BEF (x) £+ 54808 (y) OHMER O FEXLRDZ L
y—b35=12.4(x—4) /D, IIEEHRO 99 % FEEAL 12410356 X2 5.
4) EHEREEET T B 2 Bk OB EEE
PG ARy 25T, RO CTC B, Bis: EREOHEERE O
BEYHOLACLTE{LERLS. A E CTC ROMIE S5ppm BLTC
BHEND, BEEE LT 4 L0 2meg/cc OEER AR L. MEROKEY TR
£ 50, 30 6 X7 20 Rk, EEAKCER LB ORED CTCHEYHELT, 4%
HENCHREL § 2R XU REBOFEEC VTR L. S HoFEECTE SR
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‘Table 1. Data for a standard curve,

CTC mep Average J-stand.

per cc Fluorescence reading deviation Calc
8 100 102 103 102 107 1028+26 | 1081
7 93.2 98.0 95.1 93.0 93.1 93,5 4- 0.9 90,7
6 765 75.5 77.6 76.2 76.0 764 08 . 783
5 67.0 66.2 65.0 66.2 €6.5 66.2+07 ! 859
4 513 52.0 51.0 480 55.0 51.5 4- 25 535
3 411 412 41.6 389 40.2 408 + 0.7 : 41.1
2 29.2 305 29.5 304 30.1 209 06 28.7
1 17.% 17.0 16.0 181 18.2 17.4 .+ 0.9 183
0 33 33 3.8 3.0 3.6 34 + 03 \ 8.9
Table 2. Accuracy of fleld flurometric method for CTC determination.
\-\__‘__‘.‘_%t:a::ic}zrd 4 meg/ee 2 mecg/cc
SampI;"‘"-._\ g set at reading set at reading
megfec e 50 30 ) 20 50 B 30 i 20 )
5.0 47+007% 531014 51020
45 43005 47006 444009 -
40 ' 424008 40+013
3.5 38+£006 3.74-0.08 39+005 | 3.5-£0.06 3.12011
30 354003 31+004 311004 0 341010  3.0+£010
25 2.8:4:0.06 | 25+002  2.3::0.08
20 23002 234006 22+004 .
L5 1.5:+0.05 L.6+003
140 . 114003 11+0.01
0.5 j 07+002 0.74-0.01

All the readings given in the table are averages of five readings. *Standard ervor
of the mean.

Y OFEg Rt Table 2 R+THEH Ch 2. COERPLAZ L, BHEEOHDS
& 30 Xthuf, 4meeg/cc OEMEMECIL Smeg/cc B 3meg/ce DY, ¥2mcg/
cc OFHEEGT Imeg/ce 2B 05 megfec FCAHEEELABECEIZ L b,

HERBEIC L 25, S0t MBEo 805 RTRER Y R T, BAO
CTC B2 5 00, BB EFEERtkixy.

5) zZk¥e kot cylinder plate #kic k 2k CTC #REDOLLE

DI EOEREFLMRLAHE, CTC XkoERCHATE I AEL 213D, H5/HE
BLUOBEFRA>SE TS CTCkhoiARE B LY cylinder plate ke LTl
2 Py ol

Fig. 3 &R X5, HuER Ay 3 AEREEO R ¥ ftiie i Bl
T, Kgkikmo CTC ERCHE L oERECLD L0 5. $HBRTLHV-3H
BSERE L ERERECER L Tz (Table 3).

CTC OTAT=9A 1 — FEHEIT 360ms 1277 436 ma [HEOREH % R
2r, HOuaoSXeRET 20T, ZhxFALE CTC o—HErERELERL

fo. RBGBELEREYFEECEBTE S LICMWMB{LL, chboFEi x> Tkho
CTC R Lk CABRTREFHmBA L. HRYESTALROEY CLH 3.
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. CTC oY z=9a F1v— O BERELEE
i3 500 mye Chotc.

2. Fr = RREELRT pH & 55 BIFT
b, Aci pll 46 LBAE.

3 BFEE LTz 3% 0 HPEO MY - R R [
AAFET T SLERC R LW L i ode.

4. SESHINL T BRI 3 0k 20 555
b IBEeE TR 2.

5. CTC D% 5 2\ it ST X 2 50 EER
ERICHE L I2fz, isoCTC DFEOEREILT
BEEELA 436 me OF—R7I A2 —~% H3
DM AN T E L AR

6. MO HRR Y B 2 I e R CH
W CTC isFEI 4 kLt 2meg/ce "G X\~  jHEH
EOWE L TIER 30 L Licisa, 4meg/ee O
&% Gk bmeg/fec 2oh 3meg/ee ¥ T A, ¥R
2mcg/cc OEME L 3 meg/ec B 0.5 meg/ce

GTC {megsfee) DETERMINED

BY PRESENT METHOD
a4
a

ETC (men./ec) DETERMINED
BY CYLINDER PLATE METHOD

Fig. 3. Comparison between
values for CTC in ice de-
termined by the present
method and cylinder plate
microbiologic method,

The ice originally contains
CTC (Sppm), carboxymethyl-
cellulose (15.2ppm), NaHSQp
(1.9ppm), and NaCl (77.9ppm).

Table 3. A comparison between values for CTC in ice determined
by the present flurometric method, and cylinder plate
microbiologic method. The ice possesses the same composi-

tion as given in Fig. 3.

o .o o | ... . . .The present flurometric method IS
Ml%‘;‘gﬁ%lggm Spectrophotometric Fj;ledrmeth?d Mezan dev, of
i S metod o panels 4 panets
44 46 39 0.2
4.6 42 4.2 0.3
40 4.0 51 0.1
4.6 1.0 38 0.2
33 41 3.4 0.2
L0 2.5 26 02
0.3 2.0 15 0.2
1.0 18 16 01
14 1.0 13 0.1
47 4,3 4.0 0.2
4.7 4.7 44 0.3
43 46 47 04
3.9 44 43 0.3
22 38 2.9 0.1
2,5 3.4 3.5 0.1

¥teo CTC #NLBES ERTx 3.

7. AGEER TS AV 2 ERE, HBREC L EMETERER TN cylinder plate assay
B IoCkHo CTC £ERLCRY & D 2 AEE St RN L .
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Summary

A new fluorometric method is presented, based on data showing a linear
relationship between CTC concentration and intensity of fluorescence of
aluminum-CTC chelate, and little interference due to presence of decomposition
products of CTC. A fairly good agreement was obtained between CTC values
assayed by the microbiologic method and those by the proposed fluorometric
method. Moreover, this method can be employed for field assay of CTC coneen-
tration in ice {(Figs. 1,2, and Tables 1,3).

A precise determination by using Beckman spectrophotometer: To a 10¢c
aliquot of sample and each of standard solution series (1-5 mcg per cc) and
lcc of a 1% potassium alum (KANS0.):12H:0) sclution in M/2 acetate bulfer
of pH 46. Allow it to stand for 20 to 60 minutes at room temperature.
Measure the fluorescence at a wave length of 500 ma of the sample when ir-
radiated by an excitation light of 365 mg or 436 mu. Measure likewise the fluo-
rescence of a series of standard solutions added with the alum reagent. Sub-
tract the blank value from each measured intensity of fluorescence, and prepare
a standard curve by plotting the intensity against the concentration cf CTC,
By employing this standard curve find the CTC concentration of the sample
solution corresponding to its intensity of fluorescence which is corrected for
the blank value.

Approximate determination: The following methods are developed for the
field work. (1) Test tube method: Place 10cc of a supernatant of a thawed
ice sample in a flat bottom test tube of equal diameter (about 27 mm), and add
1cc of the alum reagent. After allowing it to stand for 5 to 10 minutes, ob-
serve the fluorescence from the top of the tubes irradiated with the black ray
lamp from the side. Estimate CTC concentration of the ice sample by com-
paring the fluorescence of the sample with those of the standard series treated
in the same way as the sample.
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(2) Portable nephelo-colorimeter method: Add a 1ec aliquot of the alum
reagent to both a 10cc aliquot of supernatant of a thawed sample and a
standard solution (4 or 2 meg/ce depending on CTC content of sample). After
allowing them to stand for 10 minutes, place the sample in onc of the com-
parison tube (A) and the standard in the other tube (B}, set the bottom of the
inner tube for the tube (B) at a depth of 30 mm and by evenly Irradiating
with the long wave ultra-violet lamp and matching the intensity for tube (A)
against that for tube (B), find the reading, h, for tube (A) where the intensity
of the sample is identical with that of the standard. The content of CTC
{meg/cc) can be calculated by a formula, $x30/h, where S is the CTC concen-
tration of the standard solution employed.
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