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Determination of Vanadium and Molybdenum in Biological Samples by

High-Performance Liquid Chromatography

Hidekazu YAMADA and Tomoo HATTORI
Department of Agricultural Chemistry, Faculty of Agriculture,
Kyoto Prefectural University

The determinations of a trace amount of molybdenum, tungsten and vanadium
by high-performance liquid chromatography are proposed.

The molybdenum and tungsten in the form of tiron (1, 2-dihydroxybenzene-3,
5-disulfonic acid) chelates were separated on a C;g-bonded phase column with
methanol-water containing tetrabutylammonium bromide (TBA-Br) as a mobile phase,
and were simultaneously determined at 315nm,

The vanadium in the form of PAR (4-(2-pyridylazo)-resorcinol) chelate was also
separated in the same way as the determination of molybdenum and tungsten, and was
spectrophotometrically determined at 555nm.

These techniques were apphed successfully to the analy51s of plant materials
after Wet ashing of the sample and extraction of the molybdenum and tungsten as «-
benzoinoxime complexes or the vanadium as the N-benzoyl-N-phenylhydroxylamine

complex.
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Mo IZW L ALHHEN L CHET 2 2 &b, AN P T o0 E8) O
PHEEROFEEN TR SN 5, .2 THRBIZE TRFTEROSEBE) & RIRICHHE - BRTE 5
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Mo EWDOHPLC # WA SBEEREL LT ChbmFErxv— ML T hEHBEL,
T CRINERT 52 & L, SHO* L— MAIE BRI Ui, 2ORE, s/ u
(1, 2-dihydroxybenzene-3, 5-disulfonic acid, 2Na salt )# % L — A, AR+ 5 %L —
Ry =044 LTEILF V5 7F L7 vE=w & (Tetra-n-butylammoniumbro-
mide : TBA-Br )M\, Cig# 75 ETHIAHROF L— MO DHMERTES Z L2 AL,
OMOERMEERFL, UTOLMGTREFLFEROBLND Z LD bR,

¥E : HPLC L LT, HASYXHO TWINCLE RO HERHE UV IDEC-100
I BHEs n~ by s C-RIBEESELCHA LI, » 5 aid{b3mo Cosmosil
Cig (150 X 4.6mm, Particle size 52m) & L7z,

SREER 44 m ok 1.5X107°M, TBA-Br # 3 X 107%M, pH 3.8 OFks— EiE T U &
LEERE 1.5 X107 MBD A & 7 — A —7KIEAH (AREIL57 ¢ 43 ) &M Lo, Hiosid 0.7
ml/min & L 7o
CHTAE D 108g LFO Mo, W ST pHRIEIC L5 X 107 °M&Z A m > 1ml & 0.2 M HERR
—FERR - bV v AREEWR (pH3.8 ) 1 mlZinixfikceEsd 10ml &4 5, ZOWHL100 21 &
L, WEET 5 Mot W x L — F 2 E 315nm CHRH (EKE 727 —1 (AUFS)
% 0.04 £72020.02) T 5,

M1ic, 7m~h7 5 60—fl&TT. W, Mo ®lEIZ, *hFH{REERRIM 83, 9.6
min DABICE XL — PEHT 5, pH3.8 T x v — + DMK & B L LEkic X - THE
Ltz A, MixLr— b l:l oK Tho7cz &0 b, ZhbDE— 27311 BoxL
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Fig. 1. Typical chromatogram

column, Cosmosil Cyg (150mm x 4.6mm 1.D.);
flow rate, 0.7ml/min; detection wavelength,
315nm; sensitivity, 0.04 AUFS; mobile phase,
methanol- water (57:43, v/v) containing 0.0015M
tiron, 0.03M TBA-Br and 0.0015M acetate buf-
fer; sample, 100ul containing 1 ppm each of
molybdenum and tungsten.

Fe®t %Ak iz Mo iz kR T H BT
BT B, 2 TAEE EREHCTAT B 2010, REDBITS 5 Mo, WE a-_y o v
#% 3 i (a-benzoinoxime ) CHIHSBET 2 FEE AR Lz, FOREE, LUTOHEERHES
L7z

YR O | BB RRE 1 ¢ 2 Hiik—RERB - HRTOBT 5. SMROBEYREE
S — NCBL, KEEREE £ONEERBOREN 2N T CR2REEK40 nl e Lend,
AR S A U F XV AD T mu R AERK 10 ml TR 5 ST 5. 5% 7 e v Rk L@ E Sy
WL, KEEEEe- Ry 4%y AR 10l THET 5. i LcA#EZ&bYE, €05 b
D—EEE/IIE—H—IC L VBT L TERBEE S TS5, RVWTE—I— & BRIFIC
B L, #5550 °CT 20~300FKILT 5. @3tk, IKIEH#E 0.1 N-NaOH 1 ml THZEME L, 0.1
N-H,80, 1 ml TfIL, FROLH s A v o TREASE HPLCKHRT 5. REOMK
DY I, Mo, WORRHERIC > CRIBRCEE L TR ER D & REHOMo, WEERT 5.
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—%, WitFh i shizn, L L, WORNMEIRRAK100% ThH5Z thbELB L,
IO DREPOWE RIS THER LD EHESh S, ‘

AL & 9 ICATERIFIC XA, FERIKICH S THREORE T Mo, W & RAF 72 ¥ TRINE
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Cr BIED 7 < Mo, WORE IR CIE Shien, UL, SEIEET 2 X5 hEaic i,
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2. NFUYLOEEY

B 5% Co®, Ni2*, Fe® —PAR (4- (2-pyridylazo) - resorcinol ) % v — p 23
TBA-Bra&xfA #2 & LT Cpyh 75 ETHMERTE 2L EREL TS, PAR IfE~
DERBA A ERIEL, VERCyDTA (1, 2-cyclohexanediamine-N, N, N, N’ -tetra
acetic acid) F7EF C b G L THRED * L — L &AL, VORBEHEFERICHASA T
%, EHELIPARE AV S VORBERES BIFEOHEICEL THPLCIEMAL, Vot
DI (8 53 ROy

G OBEROGMERF L, UTOLRER L, B3 2 OHEIAEHRIC CyDTA &5
B HAFA AL OBBEZIFIC hrot, LU Pl 10 L 3EERBESTD b, %2
THEB SR OV & N-BPHA (N-benzoyl-N-phenylhydroxylamine ) T/YBL 720 b,
HPLCA#ric i+ 6 Z Lic L7,

EMERBPONFT OO LDOER | GERHRFE 0.5 ~ 1 g EHiR—BERR— RO L,
SfEE (25 ml ) o —7EE (20 ml ) 253k — MCEY, 0.1 %kt Y v A¥HK 0.5 ml &2 BET
%o £115 Sy fiE, WM 10ml & 0.1 % N-BPHA® 7 v v AL AR 100 &%, B
¥ oM 5. % AHRE LWL, KEZHEE N-BPHARRKR S nl THH T 2. 2
FORE S, EORO15 nl /N E— 5 —ICH D RFEEE Lz 0, 550 TTHI 20~
30 KL T 5. Wk, | JKic# % 0.1 N-NaOH 1 ml T¥f#, 0.1 N-H, SO, 1ml THL
fzob, 0.1 M (pH5.5) U g (NaH,PO, -Na,HPO, ) #&f## 1 ml £ 10™° M-PAR1ml%
PN AAT—EREL, 100 21 #FELICHPLC Aricid+s. v—7 okt EE
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555nm, AUFS0.02 721X 0.04 TfT 5,
WHte L LT, pHb5.5- ) UEREEEEZ 107°M, CyDTA % 10°°M, TBA-Br # 0.25 % &
Tex % ) —N—KEAWK (KB : 60:40) %, FE0.7ml/min THET 5,
HPLCHEEBNK O 7 LI Mo, WOBALFEO L 0EHEA L 7z,
y = 7T AO—EIER 2 T, BRI, C— s BSOVFhRR- B D
BAF AT 27 Lis, V 0.02 ppm OWSHE 6 5 &S558 LTk 7o 0 & LIMEER, B BRI ©
"1.75% T, AUFS 0.005, SNH. 2 TORHBRIZ17pg Th-oT-,

V-PAR

—
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. PAR
| ‘ N
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Fig. 2. Typical chromatogram

column, Cosmosil C;g (150mm x 4.6mm LD.); flow rate,
0.7ml/min; detection wavelength, 555nm; sensitivity, 0.04
AUFS; mobile phase, methanol-water (60:40, v/v) containing
0.01M phosphate buffer (pH5.5), 0.001M CyDTA and 0.25%
TBA-Br; sample, 100ul containing 0.02 ppm of vanadium.

HEHRBOSHRER LR 2 CRT. BVIRLEEIL29~88%, HMEINEIX 96.6 ~
104 % %, & - BREEERE O OWREEE, BEICHESh T30 EEY 9 L iy
BL—L, ABEOERESMBHED bh 5,
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