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Abstract : A spectrofluorimetric method for the determination of EDTA in real samples such as mayonnaise,
powder detergent and cleansing cream with tiron (4,5-dihydroxy-1,3-benzenedisulfonic acid) as a fluorimetric
reporter was developed. When tiron is chelated with Cu(Il), the fluorescent intensity is decreased by a quenching
effect. However, when Cu(ll)-tiron chelate reacts with EDTA, fluorescent intensity is increased as tiron is
released. Several experimental conditions such as pH of the sample solution, the amount of Cu(Il), the amount
of tiron, heating temperature and heating time were optimized. Fe(Ill) interfered more seriously than any other
ions, interference of Fe(1ll) could be disregarded, because Fe(Ill) was scarcely contained in selected real samples.
The linear range of EDTA was from 8.0x1078 M to 2.0x107° M. With this proposed method, the detection limit
of Fe(lll) was 5.2x10™® M. Recovery yields of 92.7~99.3% were obtained. Based on experimental results, it
is proposed that this technique can be applied to the practical determination of EDTA.

Key words: EDTA determination, tiron, Cu(Il), spectrofluorimetry

.M B T ook,

st F, A EF % FAE Sol=

15|
=

Ethylenediaminetetraacetic acid (EDTA)= B2 4t

o ol g Q= 2 Qeizl Aol =Rl 3
F eI 27, 24, BF, 2O, 429
3} e 4EEC PAEE AL PR B o

3N 717] Y8k A e PR EA AR EH ] 2

oX o oX 12

% Corresponding author
Phone : +82(0)31-220-2152  Fax : +82-(0)31-220-2520
E-mail : choihs@suwon.ac.kr

2 AREEH I Tk AAR A Ao AHEE AR
o= PEE! A%FFE AL AEE B AR AA
H0 a3 Mg F8 Fol JdoH, oy
A Fo) E01JE EDTAS] ABEoE mABA7|o]
E,) oleARvEIN T FFEH,] FAH S o
% wmaEntEaH g’ GC,° AAS,S kR

-231-



232 F
FE W0 )3 WEs ARt Fol ek
S5k o] BAMEL ofE SR ARole olgY
S QY § AREAY @l 7172 ol g3kl
oF 37U i 7w} Sk el wilo] ek

E Ao e AF5EQ] mhavs, AAR 7HEEE,
—1‘:‘4—1—— 3:}‘;(0]—%‘?_ E%.;g ia Co] /\]ff——' ] '501 P
© EDTAE 7teet e A3dd + e &3
gl tisl] A3kt Tiron (4,5-dihydroxy-1,3-
benzenedisulfonic acid)2 ¥3-& 2 Lale= FFA 0
AR Cu(ID2t FH=& G =Y AE 2dE G
ofal FFel A7I7E AHAske 5] ok 2
tiron?} 29] Cu(ll) &2 T
ol 2 gaj=o] & AFEY
AT Azl vl A &&
9lt}. o]7]9] EDTAZ 3 7}shd EDTA7} Cu(II)Q]- 2
F3AA tirong fEldEE WHEER EDTA 557}
Z 7kt whel ¥ M7= F7Fth(log K(Cu(ll)-
EDTA) = 18.7,"% log K(Cu(Il)-tiron) = 14.0').

038 O .0 SO3°
e
\E;[ P e :@ + EDTA
o -0
SO3 S03°
- HO__~_-SOs
— Cu -EDTA + 2 |
Z
HO
SO;
2 4

2.1. A<kt 2

B A oA AFE-3F Na,EDTA - 2H,0 (Aldrich co.,
USA) §3 2 Nekge BA&FolIAUT:
EDTA, tiron % Cu(ll) ¥5892 1.0x10° M A&
Ng o] &at] wrESNLH, AF Foll AHEH Pol
% Barnstead cartridge ©]->3} A] 2%l (Barnstead A,
USA)S ©]&3te] THE23]Th pH 8.0 ¢-3-89-2 0.025
M borax9} 0.1 M HCI& ZE3 & &3t & pH
HE & o]-g-ste] Alxakict.

=
2=

22. 7|7]
23383371 = Perkin ElmerAte] LS-502 AH&31%
(e} L= ==

R EYs §Y 2NEe] FATE
43 W% AL 7

(=3 =]

l

=t
=%

2% 3.0 nmZ 392,

7} 296 nm&} 350 nmE AN A EI FFo] M7=
A3tk A¥AHYF pHE A 3=0] Bantex &

A

9 300A HAE pH PIEE ARESIATE Za9h 24
7]2% Branson A} (USA)2] 3510E-DTH &4& A&
st QAR 7= 3 38KEF ) (Korea) 2] HA-12
2 AR

23 ABAE
ntR V= 2.0 g& 250 mL H]o]A el &3] F 3t
3, "ol 70 mLE 7S & 253 BV o]
0}0:1 AN ZIT. ©] $HE 100 mL 73] S22}
230 ZA28A HFHOT BT 7T BATL

BE71

2o
2 gol &R F3h o] &Y 5.0 mLE F43UE
AR FEgs] FHe o7l 5.0 mLe
CH,CLE Y1, 20% 5o AEsA E£59] FU+
22 T 2000 rpm®] A4 7oA 2% S A4l
AR & FE&AF AEE *a‘Xﬂ/\]EPJ A E A
B2 AHgaith 7HE AAs 294 29% ne
Lﬂzg} 71—2_ H]-l:ﬂ o= )\lzﬂ)\] = ‘_}%gj\g_ R 1:/1—1]
o

a2 TE T AE AFE
< 7t it

24. EDTA ZE3NM

o7 719 10 mL FIZ23 5.0x10* M tiron
< 1.0 mL, 3.0x10° M Cu(DE 1.0 mLE F 3} th.
EDTAE =971 8.0x10° M ~ 2.0x10° M7} H%=
= Qo]F T pH 8.0 $E8AS 30 mL YWol&F 5 &
o] &4 E FA7FA] 2rEQITE 80 °Co] EFHIA 30

S 7rEskal A7 A3 $ tiron®] &A1

S48k o] W EDTA7F £l UA %2 vt&
&t vt FFA71E S5t A8 ¥
A71E RA AT

ofd 12 i r-1m
oy,
E

25. AIYAISLHe] EDTA X2

24. EDTA #4419 4934 5 EDTA £5&
Ag FHshe 24 Bl 5709 10 mL 3] Fepaa
o 23. APAE WE| e FAHOoT WE AE 10
mLE FS3L 2 o] RE 4L 24. EDTA 24
A9 A Aoz Agsisi.

26. EEE
Mer

23. AFANE 7|9 A¥HAA F AR 2.0 gl
254 70mLE 7eleE #A Rl 8.0x10° M
EDTA €9 10mL, 20mL, 30mL, 40 mL 2 50 mL

g 7Fehal SR 70mL A 243 F 259

HIIHE 0|28 ANMAIRUS EDTA

Analytical Science & Technology



Cu(ll)-tiron Z Y 0] EE ©]-&-3 EDTA

H71E ol &3ty #ASAZ T o] T RE %4
L 23, AYAE wHEV| 9 A 2,59 HAA
EU] EDTA 8 7e] A3 w2t A3t

L

3. &gzt ¥ n#

3.1 HIY=
pHE 2887 913 AHsE S50 Sl
Foll W} EF g3t P ol Waslol I3

o AZ7F E8d Fx JA, FARGE Cu(l)-
tiron?} Cu(I)-EDTA 2HE9°] A%+ J =7} pHe
w2t dER R FFA 7] S FEEal o4
o] pHO| J&S FA] HE ko) Tirond] TEE
5.0x10° M g3 Cu(l)9] F=& 3.0x10°M
A ZABZAFZ 233 EDTA =W (1.0x107
M~1.0x107° M)Al pHE ¢F8&No 2 WA 7|H
A tiron®] FZAM7IE FH 3t Fig 19 L}EMM
o} pH 8.0¢ w Z=7} b4 Egkt) o] B} v
pHoll A= EDTAS] wi9lAlgldl] e A4 TE AV\
Akl FdA7t Eﬂ z AgstA = EVJEi*M
TS AHE & 4 g stz o]Brt E2 pHel
A Cu(lDe] FAtstE A3 tiron B EDTAQ}
o A& FAAAH AL 7] W] =TS
oItk & & St

Cu(l) 2] %E% 3.0x10° M2 A A7) 2L
EDTA 5% ¥ 9(1.0x107 M~1.0x107° M)l 4] tiron2]
FEE 1.0x10° M~1.0x10° MZ ¥H3AZ S o EDTA
Fro wE AN EE tirone] FE7F 5.0x10° MY
o) 71 2A] VR

01 ;H 1‘5}

350

—e—— pH40
O pH 5.0
300 1 ———-—— pH7.0 v
—-—v-—- pH8.0 P -
— -m—  pHOO .
> 250 » -
g ~
~
S 200 A -
z N
-

@ .
(5] - -
@ 150 — —
] —
5 -~ _ v
3> e ==
i 100 A

50

0

0.0 2.0 4.0 6.0 8.0 10.0
[EDTA] (x 107 M)

Fig. 1. Effect of the pH on the standard curves of EDTA
at [tiron] = 5.0x10™ M and [Cu(IT)]=3.0x107° M.
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Table 1. Tolerance limita of interfering species for the deter-
mination of EDTA (6.0x10”7 M) in 3.0x10° M
Cu(IT) and 5.0x107> M tiron solution

Molar ratio® Interfering species

500 Na*, K*, CI", F~, NO;~, HCO5~, NH,*, SO,*

200 Mg*', oxalate
100 Co**, tartrate, citrate
50 HPO,>
30 Pb*
10 AP*
3 Fe**

*Tolerance limit is the maximum concentration in which there is
less than 3% effect on fluorescent intensity.
®Molar ratio of interfering species to EDTA.



234

B

fon

Table 2. Characteristics of calibration curve of EDTA

Linear range (M) 8.0x1078~2.0x107°

Regression equation 2.71 (20.06)x10%x+ 26.49 (£1.53)
Correlation coefficient (r) 0.9965

5.2x108M (= 19.3 ng EDTA/mL)

Detection limit
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Table 3. Determination and recovery yields of EDTA in real samples

Found (pg/g) (X +s)

Samples Spiked (ng/e) This method® Standard addition method® Recovery (%)

0 102.4 (+4.6)
Mayonnaise 30.0 130.3 (£5.2) 106.5 (£5.1) 93.0
60.0 158.0 (+4.9) 92.7

0 249.4 (£8.4)
Powder detergent 30.0 279.2 (£8.2) 243.6 (£6.4) 99.3
60.0 305.2 (£9.9) 93.0

0 172.2 (£5.4)
Cleansing cream 30.0 201.0 (6.1) 168.4 (£7.1) 96.0
60.0 229.0 (£6.3) 96.2

“The mean values were obtained from five replicate samples.
°The mean values were obtained from three determinations.
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