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Comparison of ion chromatography and potentiometric titration
for determination of EDTA content in collection blood tube’

PENG Jian, ZHAO Changshuai, SHEN Yong"', MENG Xiaoyi, LIU Min, ZHANG Manru

(Shandong Institute of Medical Device and Pharmaceutical Packaging Inspection, NMPA Key Labora-
tory for Safety Evaluation of Biomaterials and Medical Devices, Jinan Shandong 250101)

Abstract: In order to accurately detect the content of ethylenediamine tetraacetic acid (EDTA) in
collection blood tube, this paper intends to compare the methods of ion chromatography and
potentiometric titration to detect EDTA content. For ion chromatography, a TSK gel Super IC-AZ
anion-exchange column was used as the separation column and EDTA was detected by an inhibitory
conductance detector. For potentiometric titration, the Ca’" selective electrode was used, 0.05 mmol/L
Ca’ standard solution was used as the titration solution, and the titration end point was determined by

potential jumping method, the volume of consumed titration solution was recorded and the EDTA

R B :2023-02-10
TR AR I H (2016 YFC1103205) 5 1h R 45 B 57 88 bOMI 24 k604 46 50 BF 9 B A 9T H (NB202214)
“3E 5 VE# :shen1208@126.com
53



R EEwNES S QSR Y

2023 4F

content was calculated volume of titration solution consumed. In ion chromatography, the mass

concentration of EDTA in collection blood tube was 1.48 mg/mL, and the relative standard deviation of

parallel determination was 0.51% (7=6). When the concentration of EDTA was 2.12 to 30.00 mg/L, the

recovery was 104.07% to 113.60%, the limits of detection and quantification were 0.09 and 0.29 mg/L,

respectively. In potentiometric titration, the mass concentration of EDTA in collection blood tube was

1.51 mg/mL, and the relative standard deviation of parallel determination was 0.45% (n=6) ; when the
concentration of EDTA was 1.89 to 31.70 mg/L, the recoveries were 100.16% to 100.97%. Both

methods can accurately determine the content of EDTA in collection blood tube, through the

comparison of methodology, ion chromatography can accurately determine the content of low

concentration EDTA near its limit of quantitation, and potentiometric titration can accurately determine

the content of EDTA in collection blood tube without calibration of standard.
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JH Bt - 38 A= 77 % 907-Titrando B9 [ 2 v 57 7 2 AL
i U A 5 EDTA & &, B Ca® e £l il (i 1 0
LS 60510100) , 458 P 5 K 8 /s, 15 5 W 5
50 mV/min, M & 5 % 5 4, IR /N iB 34 10 L, 15
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1,482 R A8 5 (T A RR -4 A 2 R TR
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0.10 mg; fdf Fi MK I 22 B8 A0 BB A BR 2> m) AR 77 11
50 F1 100 pL {2 7% 1K i B8 B0 W £ 11 56 5] Millipore
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F) A2 72 1 Advantage A10 B4l K LI 8 S 56 FH K, H
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0 1.0 10
3.0 1.0 10
3.1 0.6 80
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3.17.4.25F1130.00 g/L EDTA b fEE I, 75 F -
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) EDTA R IR, TARMEM &5 o T
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P
KDy RSDAH 50, 858 i IRKG I Y p s DN P e
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f PR b A RS [ 25 3 (2020 4F i) PO )
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) EDTA BN A 100 mL FF & 7 3%, 45 2 indr ke
i B4 5 MR RE 4 9 0.32,2.12,8.50 i1 30.00 mg/L
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1 mol/L KOH ¥ ¥ (% W pH 14) , I HLO i B & &
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Prew = Vo ) (4)
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294.24 g/mol, K Il % th EDTA Jii & ¥ FBF AL i 1Y
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1.7.2 B DGR

43 5 B 100 uL 30.07. 189.95, 826.66 mg/L,
3.17 g/L B EDTA WA 10 mL £ &, 75 2 i px
R S A 5 Bk 2 43 50 0.30.,1.89.,8.27 F131.70 mg/L
MR, Ho i 0.30 mg/L o 5t PR B30T 19 I o VR B
MR R R (3)
1.8 FikZESI

BU10 3SR M5 52 1.5~1.7 W 4848, i 200f
PO [) 7 15 R 1L A8 T EDTA 9 Bt i iR 32
1.9 SEitEabE

HdiE UL ks om0 R FH SPSS 19.0 B4R ik 47 %K
P ge it 27 A 35 2R Y o 4 56 L AN [8) 5 12 1R B4l 1Y
25, P<0.05 hERAGEE L

2 SLIRGR

21 BFAEIER
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EDTA F5 #E % W 0 & ¢ J¥ 2 2.01~40.29 mg/L
if, B A5 AR i i 26 o0 4=0.093 9p+0.106 9,7=0.999 6,
LOD FILOQ 4374 0.09 F10.29 mg/L
2.1.2 SERRAE I E

B B IR J5 FE S s LA 1B 1 RR .
2541, Sz bR RE i EDTA A9 0t & vk B g (7.48+
0.03) mg/L, % Ifil % o EDTA 1Y 5t & % J& 4 (1.48+
0.01)mg/mL,RSD } 0.51%,

— B
— R nbR
— KA BN
— RN
— S AR
Il ﬁ L
__ N
0 2 4 6 é 1'0 1'2ﬁ4
5% 54 BsJ i) /min
E1 AREERNETFAILE

AN TR AR B dfh H EDTA 9 [ 45 5130 F 3% 2.
2N bRFE i R EDTA 9 5T & 4k o 0.32,2.12.8.50
F130.00 mg/L B, BE & o EDTA (1 - ) 5 &8 3k 3 5
514 0.37.2.40.,9.03 il 31.22 mg/L, HP 15 [a] i K 43
Wk 114.58% ., 113.60% . 106.30% F1 104.07% , X Jii
RSD 4 2.81%.1.50% .0.36% #1 0.60% .

2.2 HALHEE

S BRAE b 4 LS A 45 R AN 1B 2 i, SEBRAE
FR M4 H EDTA B BT e 435124 (7.55+0.03)mg/L
F1(1.51£0.02)mg/mL,RSD 4 0.46%

F2 BT AIEEENR R MRS EDTA B 5L

0.32 mg/L 2.12 mg/L 8.50 mg/L 30.00 mg/L

p/(mg-L") R/% p/(mg-L7") R/% p/(mg-L") R/% p/(mg-L7") R/%

1 0.35 109.38 236 111.32 9.04 106.35 31.22 104.07

2 0.36 112.50 2.38 112.26 8.99 105.76 31.18 103.93

3 0.37 115.62 2.43 114.62 9.08 106.82 31.20 104.00

4 0.37 115.62 2.42 114.15 9.06 106.58 31.11 103.70

5 0.38 118.75 2.46 116.04 9.04 106.35 31.58 105.27

6 0.37 115.62 2.40 113.21 9.01 106.00 31.04 103.47
FEH 0.37 114.58 2.40 113.60 9.03 106.31 31.81 104.07

T < p BT BE il i EDTA K0 HY % 4 R 5 R i %6
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AFE AR BE & o EDTA (4[] e 45 5851 F 3% 3.
M0 ARFE 5 P EDTA /) i B % 4 0.30.1.89 . 8.27

21 N =
240 1 F131.70 mg/L i, B & o EDTA 8 4 5 & 4k 2 7y
> 9 S271.02.1.91.8.28 F131.81 mg/L , H -4 [ K 43
£ 4
B =270 = A4 339.44% .100.97% . 100.16% £ 100.34% , X} vj
, RSD 4 3.90%.3.65% .0.74% 1 0.93%,
300 23 FHERERE
=320 L L 0 loi%m%qj EDTAE%WEﬁD%%“'ET%O %
0 2 4 6 8 10 12 14 ey SN S i
— 3 i LA E A B AY 10 3OR I P EDTA
7 : ERC i 7 #1 2— ¥y 240 4 B v B 3514 (1.49+0.01) F1(1.50+0.02 ) mg/mL
B2 LREGBBEMEEESER 2 oA I &5 S 2= S R g i o i L (P>0.05)
FR3 B HEEN AR B AR AE S B EDTA B IKE R
K 0.30 mg/L 1.89 mg/L 8.27 mg/L 31.70 mg/L
p/(mg-L7") R/% p/(mg-L7") R/% p/(mg-L7") R/% p/(mg-L7") R/%
1 0.94 313.33 2.02 106.87 8.22 99.40 31.38 98.99
2 1.02 340.00 1.82 96.30 8.27 100.00 31.89 100.60
3 1.04 346.66 1.91 101.06 8.22 99.40 31.86 100.50
4 1.03 343.33 1.85 97.88 8.37 101.21 32.24 101.70
5 1.05 350.00 1.93 102.11 8.28 100.12 31.58 99.62
6 1.03 343.33 1.92 101.59 8.34 100.84 31.91 100.66
N 1.02 339.44 1.91 100.97 8.28 100.16 31.81 100.34
F4 10LXRMEPEDTARMER i .mgmL I mL/min 10 mmol/L KOH ¥k, SZ 3 T F 1%y Bl 3 35k
RS G 5 BT o, o 7 £ B ,3.1~12.0 min 4 0.6 mL/min 80 mmol/L KOH
! 150 149 Ve, SEE T EDTA VR, 45 2K 5 5 5 m =R 8L
j ijj iji (i AR BE, LT B Kt F B % 0.09 mg/L,
A 1'48 1'48 7R gl R B 2 R O iR e g5 R B S
5 148 150 S EB AT DIAE S SR L4 T EDTA BY #6072
6 1.50 147 MOKE 55 BE oy M, B F B 3% 75 A9 RSD(0.51%) L H 47
7 1.47 1.50 T %E 75 19 RSD(0.46%) K, % B J5 & I & EDTA 1Y
8 150 151 1 2% B T 5 DA i BR B0 [l iR &5 SR o, B T
9 1.50 1.51 VRN N 0y, S
" L6 o Tk 2% AR FEL AN AE T B S 2 TR 43 5 A 114.58% Al
- : 24 AH B iz 25 ATE 5 e 2y
TR | 495001 502002 339.44% , Ut B B (0 3 74 7R IR BE T vhE A B R v
Ca® P £ FL A ARG 0 161 38 4 76 10°~107" mol/L""",
3 W ® 1 8 BRI EDTA % 5 298 1x10°mol/L , i% ik i
T 7

A A3 ) DA R € 3 ok 0 R A o VR AR T
K ML 48 H EDTA B J5t o Vi J32, 2 7 75 4 n] 4% 5
R R R . HRIME D SH PR, S TS F
{035 vk EDTA Hy W30, AT B8 g o G ek () R0 9k 0k
W TR SR BN N L A RRET Sl
EDTA J3 B VI , {E 77 76 €0, 735 e R 20 W 357 fl oK L 04 ¢
B A IR] R TR IR AR SO BE R BB, 7E 1.0~3.0 min LA

{3 5 1 I N s A N VAR D022 [ )

45
C— UMl N IR 8 K ol A SR SE A 4% YY/T
0314—2021)""/rfr B3 R IfiL 8 h EDTA Jii it W& J o0
1.20~2.00 mg/mL, & €& 15 15 F B A 3 o2 7 43 B #E
Tk 5 H Ve B2 8.50 1 8.27 mg/L I, — 3 (1% - 14 [7]
W3 5 106.30% F1100.16% ., 5 85 1 (53 3% 4
Ll , HL A6 7 2 1% 1 o R T R, L JC S T I A o X
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