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FEHOE 32 IN)56-YV T 22124 T
VY (LUF PDT &EBEAL) 25 Fe, Ni BEDEHRBA A+ ~
EREEFLU—MEAF v EAERL, FATTUET 2
J=WVT7 8 LA vIFNTATNV (LR TBPE & B
i) ERELENVBEFRE (9207) 2653564+
REREEILT 5 L2 HOLELEY. X, Co b
PDT & F L— FE4AR U TBPE & 4 4+ V24K E K
U, RKELENVEBMFEREZTTH L EN Dotz 2
T, VB, OH#EERIICH L E S, HEY Y I Y

OB ACE BRI LA A E ¢ 501-02 I FRIEL AP RS
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AIFRD VB, @ EICERNICERT 5 ENTE
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Co(I1) BEUEPAWR : iR /%0 b (1) kg (+4
TATAZE) 0494 ¢ % 0.1 M HHEBIZIAH» LT 100 ml
&L, 1000pugml™ ' BWHRAFAB U2, EDTA IZ L 57
EHETEELEE L. CORKEZEEFRLUCERL
1z,

PDT /5K : 3-(2- ¥ ) I )-5,6-V 7 x = -1,24- h V)
TYY (F=%74 8) 0466g #T5 J —)VIZIED L
T, 200ml & U, 7.5X107° M AR &AL 2.

TBPEISW: 7 NI 70ET 2/ —NTF L4 V1T
WIATNVA) L (A T4 T A78) 0.189¢g %
I/ = VIZIEER L 200ml & UL, 1.35X107°M
TAWR = 8L 7.

PREK : 0.05M PUKRIEEF R A& 015M Y Vg
TOKFEAV T LOREEHRE, 6 M ik 1 M OKEEL
T VY LABROWBIAREH T, pH #FEiL 7.

T OMORIE, BRAEEISTHROR % U 7.
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WA R VR TR E O RE D13, &
UV-365 TEHAL DO 2 (I U 72, IV digE
I0mm D34 Ly 7 2tV AMHEL . BEERs
HM-5B JEZ pH * — % —, 4 7 %8 KM XY = —
A1 —, HI 05P-21 HmO sy s 2 R UL 72,

2+3 FEBE
0.5~25pug @ Co Z ZVHBHARZ A A7 5 X 24
U, 100*MKIO, Iml, 2% %49 Iml75X107%
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M PDT Iml, pH9 @ # & #% 10ml, 1.35X10 °M Baico>hTEL 52 m»H 5 (MR 3). pH
TBPE A 1 ml IRIML, KEMATEEZ 50ml &F 9~10.5 TOHIEL» S REBK OB HE L 0.10 TH- 12
B, E<BEEUSRHCHL, 1,2-Y700x8 > 10, Co DEBICIIEEN L -1z, Akl pHI TIT
ml 2 5 SRRV ES S, SEERAEHEZ L, bt
B EE L KR LD R <. KSOEESED H BRI &
KR E LT, 610 nm 1B IR % Al 5. 3.3 HERERUBEOKRE

PDT, TBPE 1% /) — VIS CHHDT, T8 /) —

3 RIREEE JVIRINE DB A R T D 12, ST DO % s
3e1 WUIRANY ML ' U, #MEZ 1ml & UTRAERMIICRIES Rk
KK T Co-PDT ¥ L— b I3 #H G %% L 7. DEBERRE L1z, PDT & 1.2X107 M DLEOHEA T

Co-PDT F L — bid——fid 4 + v &M% TBPE —EDBNE R Z DT, 1.5X107M PDT % {fi[H

ERfFIEAHE, 12-V700xd vilHiiand, C U,

DEERIIBATRNBEE % 610nm IZH>HBEZRL TBPE & 27X107* M LLET—EOWHEMIE >

tr. BEKROMRZ ERALEICLOBEI LIcE D5, tz. U» U, TBPE BEEOENICEE - THRIEH, o B

Co:PDT:TBPE=1:3:2 OiEEME s, HEHKIE DESEENEMNT 5120, SEED TBPE 285 2 &

Co(PDT);(TBPE), LfEE 3N 5. BAEYTH L. 27T, 27X107*M TBPE %2 H
1.

32 pH OXE ZhaRYEY, AFNVAVTFNT by, ZbOA

Co-PDT ¥ L — M DARRICKFT pH OREBA KRG & v 2L OFHROEOELEIL TBPE 45 2HH s
U7 (Fig. 1). pH6 LI s & PDT OBMEN T HEroBBREHEZEL, 2OBREKEEE-
MBOBMSERT 5128, 25% 7V O =) v-KR TR Fr. XNVEY, MVIY, FYLvaEOEERDE

bt.ka@ﬁwﬁ%?@w~ﬁmcm$Ur%u— WA IZ A ROIME D TEN, 22T, PEED
NS L 72 (B 1). X TBPE (& A4 4 v &K FEERZFROHRE 12-YV7uuxy y (1,2-DCE), ¥
®%ﬁﬂﬁﬁ?pH®%§%ﬁﬂbt&p6,m1 70ux % v (DCM), -V 7 0a Xy + > (6-DCB),
8.1~9.7 OHEIH T—E DA F Sz (HFR 2). m-Y7auxXy+y(m-DCB), 7 au~Xy ¥ (MCB),

PDT 7 I v TH 5%, TBPE E &K ZIEKL 7auaflAs(CF) IC2WTHKE 51T - 7. m-DCB,

Ot ah, BED SEBROBNCE T VA YIS MCB, CF, o-DCB T3 & » » HEBE O LKL E 1
0.02~0.05 EEWEZR LU A5, HHSEEKROBNE L
NSRBI OENVRIEGRRE 5~9TITH - 12,

0.5¢ DCM & 1,2-DCE T3 3 & aBRIKIE 0.10 DO 278
o 0.4 2 Ureds, MBS EhROBRE b & <mtags LTl L
<
8 osk TWad. L2 U 1,2-DCE WS, FBEORERICEN
E Tz,
£ 02r 1
0.1
, 3 3.4 BRER
" 1 I PRI 2
%"s 5 7 9 11 0.5pug ml~"' Co BEMEEHA 1~5ml &0, 23 DR
pH BAEICHE> TR U, ABIHOBIERE % fIE U CTRiERR
%Wﬁbr MBI 10~50 ng ml " OHIB THE %
Fig. 1 .Effect of pH on the formatl(.)n of Co-PDT WAEEASES N, RBEOHE S L0k BT O
chelate in 25% aqueous ethanol solution and on the S o
extraction of Co-PDT-TBPE associate EIVBOEAREE 134000 Lmol ™' em ™', AHRRHERZE 1S
1: Co-PDT chelate, 40 pugml ' Co, 3X107*M 1.7% (30ng ml™' Co,n=10) TH 7.
PDT, wavelength 510 nm, reference, water; 2:
Co-PDT-TBPE associate, 30 ng ml ™! Co, reference, 3.5 HE(/FLDOHE
reagent blank, 3: reagent blank, reference, water, . » o N
1.5X10~* M PDT, 2.7X10~° M TBPE; wavelength QWQmICb@ﬁ“§@4*7EﬁﬁgﬁﬂéW@
610 nm ' IS RE T E ARG L. € O/MR%E Table 110

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

Table 1 Tolerance limits®) of other ions in the de-
termination of 20 ng ml~ ' cobalt
Ion Tolerance _limit/
ug ml™
Cl, Br , F, CH;COO™, 20
PO,*”, citrate, Ba(II)
Zn(11), Mg(II), Mn(II) 5
Cr(I11), Ca(I1), Pb(II), AI(III) 1
Cu(11)™, Fe(I1)? 0.1
Cu(II), Fe(II), Ni(II) 0.001

a) tolerance limit was taken as the amount that
caused an error of £3%. b) 0.2 M thiourea was
added. ¢) 2X107°M KIO, and 0.04% Tiron were
added.

RY., BEOEAA Y, TLHYUESEA A ¥, Ba
(1), 7T VB3 EEELG 25> . Mg(Il),
Ca(Il), AIII) & 1pgml™" FTHAETRETH -
7z. Cu(Il), Fe(lI), Ni(II) X PDT &F L — %4
R B0, E (Ilngml™' f2E) HELCLIEOM
FrEG A, UL, Culll) & 02M F4KE, Fe
(I1) 14 2X107°M KIO, KU 0.04% ¥ 4 1 v % M
THE, FFABRRBEIL Ol pygml ™ ITEIIL 2. Bk
P ELTE Y 3 VHIRICHMBIRA T A2 5
D, Co DERICIEDOBMEZEX A5 ENFRIENS.
TIT, BRI Co ZERT H1201T, filko<wax
Y ITRIERRNT BRENSDH D,
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3.6 HEEXZICHBOELI B, DER
EHRA, BE, SFHZEOCE I VH s ELYE
(VB, & 0.1~3mg CE) B0V ERE 20 ml i1
Z, BT Z 7 88 TH 200°C T 2 BEins L 7242,
FEIC IR 10 ml, R 2 ml MA R < £ Thnst
Ule. 2T 1M EEE s0mi #0110 2RI A
U, KEIMZT50ml & UARIAKE U1,

alBHAM (10~60pug ® VB, 2&5 T8, Aml &7
%) ZEOKEINA, IMTYyEZTRKEHOTEIEF
FRRIL o1&, 2-3 OEBRIEICHE > THIH L, H#EO
WL ZRIE L, 34 1> TR U IZBRBHR LY
CoE¥ (Cngml™' &9%) #kvd. VrHBLIE
HEEI I VHIFD VB, &HE (Bmg) KRR &
STRDOHNS.

50 i
B=C XX X 50X 107

A 7 58.93
ST MUEBNTFEEERL, YT /3553 713 13554,
E NOF Y a/355 3 V13 1846.5, 2 2/55 3 Vi 1344.4
ThbH.

EEAER % Table 2 10”9, ABICEEY s 3V B,
U8 IV B LAEMBHETHM, ¥5 3V B, beYw
THHYT/IANTIY, e FaFvanNs iy, 2o
NI IVEBBENIIEE LIS ERT A LN TS,
ICP-AES L Ok IEBMEE K<~ U,

KESENVBRNFE S KE L, TERELEHEL &
o, WEMAMOY Y I v B, OMEERICHHT
bdERONG. KERTIIEBOSBILEE OB ®
BAEHOIZN, Isoyama 57T & % EBHREEE 2 B

Table 2 Determination of vitamin By, in commercial preparations

Vitamin B,,/mg’

Sample Nominal/mg
Proposed method ICP-AES

1 {Powder for injection)

Hydroxocobalamin v 1 0.999+0.015 0.997£0.027

Fursultiamine 50

Pyridoxine phosphate 50
2 (Injection)

Hydroxocobalamin 1 1.002£0.017 1.014+0.024
3 (Tablet)

Mecobalamin 0.5 0.485%0.005 0.487+0.013
4 (Tablet)

Cianocobalamin 0.5 0.488+0.007 0.50110.011

Pyridoxine hydrochloride 33.3

7-Oryzanol 3.3

Bisbentiamine 33.3

1 Mean values £ SD of three determinations
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Indirect spectrophotometric determination of vitamin B;; using 3-(2-pyridyl)-
5,6-diphenyl-1,2,4-triazine-cobalt complex formation. Tadao Sakal, Noriko OnNo ™
and Hideto Sasaki™* (*Department of Chemistry, Asahi University, 1851, Hozumi, Hozumi-
cho, Motosu-gun, Gifu 501-02; **Department of Industrial Chemistry, Tottori Universi-
ty, 4-1-1, Minami, Koyama-cho, Tottori-shi, Tottori 680)

A sensitive spectrophotometric determination of vitamin By, (V.Bjp) in complexing
vitamin preparations is proposed. Since V.Bj; contained cobalt, it is possible to use
cobalt for the V.Bj, assay. Cobalt reacts with 3-(2-pyridyl)-5,6-diphenyl-1,2,4-triazine
(PDT) to form a cationic chelate ion and the complex can be extracted into 1,2-
dichloroethane with tetrabromophenolphthalein ethyl ester (TBPE) at pH 9.0. 'The com-
position of the ternary complex is assumed to be Co(PDT);(TBPE),. A predetermined
amount of V.B}5 (0.1 ~3 mg) was heated at 200°C for 2 h with 20 ml of nitric acid. ~After
adding 10 ml of nitric acid and 2 ml of perchloric acid, the mixture was evaporated to
dryness. The residue was dissolved in 30 ml of 1 M hydrochloric acid by heating and di-
luted to 50 ml with distilled water. The required volume of the sample solution contain-
ing 0.5~2.5ug cobalt (10~60pug V.Bjs) was transferred to a 50-ml volumetric flask.
To this, 1 ml of 10”*M potassium periodate, 2% Tiron, 7.5X 1073 M PDT, 10 ml of the
borate-phosphate buffer (pH 9), and 1 ml of 1.35X 10" * M TBPE, were added. It was
then diluted to 50 ml with distilled water. The mixture was transferred to a separatory
funnel and shaken for 5 min with 10 ml of 1,2-dichloroethane. The organic phase was
centrifuged and the absorbance was measured at 610 nm against a reagent blank. Molar
absorptivity was 134000 mol ™' cm 1, and relative standard deviation, 1.7% for ten de-
terminations of 30 ng ml~ ' cobalt. Fe(II) was tolerated up to 0.1 ug ml™" (5-fold for
cobalt) by addition of 2X 10" % M potassium periodate and 0.04% Tiron and also Cu(II),
0.1 ug ml~' by adding 0.2 M thiourea. This method can be applied to the indirect assay
of V.Bj; compounds such as cianocobalamin, hydroxocobalamin and mecobalamin in
commercial preparations containing other vitamins.
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