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Abstract—Cathcdic stripping voltamm ctric determination of traces of selenium in plant samples was
studied. Stripping peak of selenium(lV) from Cu-Se intermettalic deposit in acidic media containing copp--
er(1) ion is specific, highly sensitive and well defined, is successfully used for the quantitative determin-
ation of selenium down to the level of 1ng/ml. Sample is burnt in a calorimeter bomb under the oxygen
pressure of 40atm. and the selenium is absorbed in 0.1M NaCH. After the solution is filtrated, concentra-
ted and acidified with HCl, then passed through a column of cation exchange resin in the H*form(Dowex
50X-8). The column eluate is analyzed for selenium by differential pulse cathodic stripping voltammetric
method. Analytical results of selenium for NBS SMR is well agreement with the certified values. Results
are given for a series of plant materials.
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B Y EERE A fEe WY 2E RS SirHgE (Baker's anal. reagents) & v
o]l 4 WfEtA x 2l E Abgetglch. AlEl (V) fRIFIAKS  Selenium dioxided 7he] ¥l
of Holx Aoz rpifl, pH 3~4n| A Bte] Eelel®lal Erlel fREfFErE LA ehe A3
o] A}-&3}A Tk, 000pg/mD). J§i o] 24+% charcoalzi® ! mixed bedfl o] 2 FAH 0.2pm
membranec] 3}7] & £ & Jfio] ﬁ’—ff (Nanopure water purifier,Orion Research Co. resistivity, 18M{2/
cm) & 4&5}.9\1;} S\ L A o)A AFLE BE S8 6MA g A 4473 AAAZF el
o] &R syl Ws AHEs A

g 9l &ﬁ—Stnpping voltammetry2] < PAR(EG & G Princeton Applied Research
Co.) Model 384 polarographic analyzer% o] &-&tglch. ol®l {E¥ B PAR model 303 SMDE
oln] BB Ag-AgCl (KCl 3po]x HEML HE&MS A &9 St PAR
model 305 synchronous stirrer& A}-&3} 93 voltammogram2- PAR model RE-0082 digital plotter
2 Qgh @ Eel Mol = BUEFHA Abaul Parr model 102 A5E AM-sisiet.

f@E#4E (Standard Reference Materials; SRM) 3 ztg}—National Bureau of Standard
Table I—Certified and informational elemental (NBS)9| biological & botanical SRM Bovine

concentrations in NBS biological and Liver, Rice Flour, Orchard LeavesZ& Z#T#E
botanical standard reference materials, g e AbLslgon EUES] KRS

ppm unless mdlcated

— — Table 1oj4sh 2w @8 SHRke 25

Element Sl(ig‘gviljf SRM 1568 ng};ghg';gl AU A A R TR S 2R A
liver) (rice flour) leaves) a9 of.

N (%) 10.6 T 'Z 76 ) ZHBF Y ARR 244 ol

Ca(%) 0. 0123 0.014 2.09 47 (Dowex 50X-8, H* form, 300~400

K (%) 0.97 0.112 L. 47 mesh) &  # 8 (30emx 1lem(0.D.))oll &2}

Mg 605 — 6, 200 Table II—Typical instrumental settings for the

P _ o 2,100 determulatlo?niof selemum(lV) i

Fe 270 8.7 300 Parameters Condltlons

Mn 10.3 20.1 91 T T - ’

Na 2, 430 60 82 working electrode HMDE (medium)

Pb 0.34 . 45 purging time 240s

B . _ 33 deposition potential —0.5V

Zn 130 19. 4 95 potential scan rate 2mv/s

As 0. 055 0.41 11 potential scan direction cathodic

Cu 193 2.9 12 deposition time(stirring) 120s

Rb 130 7 12 deposition time(equilibrate) 30s

Ni . 0.16 1.3 solution stirring rate 700rpm

Heg 0.016 0. 006 0. 155 pulse height 50mv

cd 0.27 0. 029 0.11 blank sub traction No

Se L. 1020, 1% 0.440. 1% 0. 080, 01* calculation method standard addition
— T e e final potential —0.9V

* Standard devnatlons given here only for Se e R
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Lyophilized, hotanical
and biological sample

1) Make about 1-2g of the ground sample
into a pellet

2) Weigh it into ignition boat

{Calorimeter Bomb, l
1; In sert teflon coated magnetic bar

2) Attach Ni fuse wire

%) Add about 10ml of 0,1M NaOH

as absorbing liquid and assemble the .bomb,
Use above 40 atm., of 02 and ignite.

Cool bomb in tap water for about 10 mins,

Stir for about 30 min,

Release excess 02 over a period of 1 hr.

Wash contenis of the bomb into 250ml,beaker
using small portions of water from wash bottle,

[};e&ker(Teflon) ]

1§ Agitate on ultrasonic agitator

@D g O

2) Heat slowly and evaporate to about 50 ml,
Filter the solution through glass filter into
another beaker ( alkaline solution

3

Filt rate '

Evaporate to about 50 ml.

Adjust pH 2-3 with HC1,

Heat on water bath to almost dryness,

Wash into a cation exchange column with small
portions of 0,01 HC1,

LN =

=

Ion exchange Column
(Dowex 50X-8,300~400mesh
1) Elufe wilh 0,01M HC1

I Eluate, 25.0m1.v]

1§ Pipette 10.0ml, into a cell,
2) Spike Cu(II),1000 ppm, 5-10 ul,

| cenn |

Do at least ’ 1§ Deaerate with N2 for 10-15 mins.
three standard 2) Deposit Se into a HMDE, then stripped,
L addition .

measurements ﬁT

Fig. 1—Flow diagram for the determination of selenium in organic matrices.
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AASANA Aelghe s AAv] wlebq olel Al A AANE —0.5VE Pt

TEIADmES! wE—Fig. 32 WHBW
0.1, - 0.2, —0.5Vs] 4z (V) 50ng/mlo|
io L (2) el ()5 1, 10, 100 21,0008} = 7}A 7
ool el el dEkE hebdch WER
iz ~0.5Vela el (I)sh A (I/)«l H7t
10~1,0004ke) o o #E7b 7bd $r3ie] 9

!

4o

oo @l mfu

Ip/pA

0.8 | ol zddr i ALl dAstE . wekAd HlE
0.4 ~
/'—0\‘5‘_.:_{1
g
0
0.1 -0.1 -0.3 -0.5 ; \
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Fig. 2—Dependence of selenium peak currents on AN ; . A —
deposition potential in the presence of cop 0 0.05 0.5 5.0 50
per ion. COPPER(II) CONCENTHATION, PPM
(1) peak potential: —0. 65V (vs. Ag-Ag-
Cl), Se(N): 50ppb. Fig. 3—Effects of copper( 1) concentration on the
(2) peak potential: —0.76V (vs. Ag-Ag- stripping currents of selenium (V).
CD, Se(N) 50ppb+Cu(I) 550ppbh, Se(lV): 50pph, supporting electrolyte;
supporting electrolyte: 0. {M HCL 0. 1M HCl,
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Fig. 4— Effects of HCI concentration on peak curr-
Se(l‘l) 20ppb, Cu(]l) 2. 5ppm, deposi-

tion potential:

S 78 ()% I~10ppm¥| A H7s4
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SELENTUM(1V) CONCENTIATION

Fig. 5—Calibration curves for selenium ().
Cu(l): 20ppm, deposition potential:
—0.5V, deposition time: 60s, equilibra-
tion: 30s, potential scan rate: 4mv/s,
supporting electrolyte: 0.1M HCL

PEAK CURRENT (ARBITRARY)

Eluate volume (ml})

Fig. 6—Elution of
nge column.
exchanger: Dowex 50X-8, 300~400mesh,
H-form column, bed volume: 3ml, Elu-
ent: 0. 1M HCL.
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Fig. 7—Schematic diagram for testing proper pretreatment after combustion.

a) Bovine liver 2g was used as a test sample. b) Reduction of Se(W) to Se(N) was carried out
by heating the solution (1~4M HCl) on water bath.
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Fig. 8—Stripping voltammograms for the determi-
nation of selenium in ginseng.
(a) and (a’): sample, (b) and (b’): +50
ng Se(WV)/ml, (c): +100ng Se(lV)/
ml, (a)(b)(c): deposition at —0.5V,
Cu(lI): 2ppm, (a’)(b’): deposition at
—0.2V.
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Table III—Effect of pretreatment on the recove-
rie of selemurn in bovme lxver

F raction

Amount of Se found
Number rglg Recovery, %
L 1. 09%+0. 14° 99--12.7
2. 0. 02t 1.8
3. 0. 55 50
4. 0. 53> 48

a) mean of six determmahon b) mean of
duplicate determination, ¢) standard devia-

tion.

Table IV--Results of cathodic stripping voltamm-
etric determination of Se in NBS
biological and botanical standard refer-
ence materials.

SR e SRM 1568 S ort
liver) leaves)
Certified (1.14:0.1)  (0.42-0.1) (0. 08+0.01)
1.15 0.30 0. 082
1. 08 0.35 0. 068
0.99 0.37 0. 070
0. 89 0.38 0. 076
1. 26 0. 42 0. 058
.21 0.42 0. 100
Mecan, ppm 1.09 0. 37 0.075
S.D., ppm 0.14 0.05 0.014
CV., % 13.8 13.5 18.6

Table V—Analytical results of Se in a series of
plant materials.

Sample Amounts of Se found ,ug/g
Rice 1 543) 0. 24"'

Zinger 0.7620.10

Garlic 0.1040. 002

Job’tears 1.664-0.25

Tobacco 1.34+0.11

Wheat 0. 6020. 08

Pollen 0. 0120. 002

Ginseng 0.2840.04

a) mean of trlphcate determmatxon b) standard
deviation.

J. Pharm. Soc. Korea
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