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Determination of sodium, potassium, magnesium, and calcium ions in Sodium
Bicarbonate Ringer’s Injection by ion chromatography

JI Xiumei, LI Na, SHAN Rumeng, CUI Xue, TONG Yue
Food and Drug Control Center of Lianyungang City, Lianyungang 222006, China

Abstract: Objective To establish a method for simultaneous determination of sodium, potassium, magnesium, and calcium ions in
Sodium Bicarbonate Ringer’s Injection. Methods Dionex lonPac™ CS12A (250 mm >4 mm) column and Dionex lonPac™ CG12A
(50 mm x4 mm) protective column were used. Methanesulfonic acid solution (12 mmol/L) was used as eluent; the flow rate was 1.00
mL/min, the sample volume was 20 puL, the detection method was conductivity detection, and the column temperature was 30 C.
Results The linear relationship between the peak area of sodium, potassium, magnesium, and calcium ions was good (r > 0.999) in
the concentration range of 6 — 120 pg/mL, 6 — 120 pg/mL, 1 — 20 pg/mL, and 2.4 — 48 pg/mL, respectively. The average recoveries
were 103.82%, 99.75%, 101.31%, and 98.92% with RSD values of 0.91%, 1.40%, 1.85%, and 1.65%, respectively. Conclusion The
method takes less time and is simple to operate, which greatly improves the detection efficiency and provides a new method for the
detection of sodium, potassium, magnesium, and calcium cations in Sodium Bicarbonate Ringer’s Injection.
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930 B F ik (Hi/jd); 889 Bl H Bhitit
& Gt miE; AN Gilm, @ik
¢ MIilli-Q)s JEFIROEIEAC (PerkinElmer); ik
R SNV E SR, 1508 230317G (U7 L2250 IE
ft). 211221EH. 220708EG, MA&¥IN 500 mL, T
I E i 2 A R A R SE 4 BN ARV T
(#it 5 20230424) . ot =AR MR W (T
23230412), BEnEAHEER (k5 20221124) . 45
TCEMRETETR (LS 20230411) 5 B )4 1000
ug/mL, BT B AL L7 i =B 7R s H
Bl (fit'5 G2318891, Jfi&E 4 ¥ 99.5%), MWH
HEBTRL T AR IR A IR A F
2 FHEE%R
21 BIEEH

Dionex lonPac™ CS12A fif: (250 mmXx4
mm), Dionex lonPac™ CG12A {£F'#E (50 mm X4
mm), PL 12 mmol/L F B R ki, AR &
9 1.00 mL/min, SEFEAARN 20 uL, AT AN H
SR, FEFEIREEN 30 C.
22 BIRHIHIE
221 ZMEEWMHIE % E I 1 000
pg/mL 44, . BE. FERITRAREAM 3. 3. 0.5,
1.2mL T-[A— 25 mL &, InEEFKRmEZEZ
B, WA, AR NPT, R, B BE
5 B ¥ A R R FE 33l 1204 120+ 20 48 pg/mL.
o 2R MR VA WA %) 2.5 2.5 2.5, 3.75. 5 mL
& 50. 20. 10. 10. 10mL &, NEE TR
BREZIRE, 51, 548, 8. B85, 453 A i
Al VA VR 1) R IR 4 8 64 154 30, 45, 60, 120
pg/mL, 6. 15, 30. 45, 60. 120 pg/mL, 1. 2.5,
5.7.5.10. 20 ug/mL, 2.4, 6. 12. 18. 24, 48 ug/mL.
2.2.2 ARSI H R % B BUK IR SR
VRS 2 mL, B 10 mL B, 2B 1ok
BRZIE, 15, ERAMmEHR 1, ke s
BT BT BET. MEEIKRE T

SHE 1mL, B 100 mL A, kS FRMREE
ZIRE, $EY, AE MRS 2, PRI 2 T
P2 BRI BV
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184, 2-4%, 3-8k, 4-%5.
1-sodium, 2-potassium, 3-magnesium, 4-calcium.
E1 RAXER (A, £A (B). RESMIMEIHK
1 (C) FRkBRSSAMIZIESR 2 (D) MBILE
Fig. 1 Chromatogram of mixed reference substance(A),
blank solution (B), Sodium Bicarbonate Ringer’s Injection

solution 1 (C) and Sodium Bicarbonate Ringer’s Injection
solution 2 (D)

232 LRMEXRRFE QUN. . B BB TEM
SRR GEAT I GE , DA A3 11 T B R P S Al
br, WETHIRBUAAABRATZR MR, 5K 1.

233 RMRFERR RHEDEE. 8. B 5
ETRPMERTS LmL, 251 E 100 mL =,
FBAK BRI, P25, 0TI FE2 I
FAEEWOE R, B, DMEMELL 3 AR,

fEWELE 10 AEER . HREFEEY 20 uL I, 44,

PR OB FSHORINNFR 2> )4 0.08. 0.12. 0.12. 0.20
ng/mL, & &R 514 0.104 0.25. 0.25. 0.50 pg/mL.
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Table 1 Regression equations, linear ranges, and correlation coefficients of sodium, potassium, magnesium, and calcium

B G Ry r 2 MY Fl/(ug-mL™Y)
] Y=0.180 2 X+0.140 4 0.9999 6~120
H Y=0.093 5 X+0.004 9 0.9999 6~120
£ Y=0.321 1 X+0.006 2 0.999 8 1~20
5 Y=0.190 2 X—0.034 5 0.9999 2.4~48

2.3.4 REEPERLG  HUEN. . BE. B FRMEXT
HRSR TS 20 L, SRS 6 IR, D SRIETHIAME,
THEAREN. B, B A5 T AR RSD {H 707
0.28%. 0.61%. 1.83%. 1.67%.

235 HEEMRE HUkS 230317G HRERE B
VRS, AT 6 Al s 1. 2, 247
S, IR BRL BE. SRR, SRR .

BB VS IR, 45 S RSD fE 4314 0.54%.
0.58%. 1.63%. 1.50%.

2.3.6 Rt HURBREAMEIESTR GitS
230317G), s iR, IR AF AT 4 Tl
B 0. 4, 8. 16. 24 h J5akFEME, dxEEE,

SEOVEN. AL BEL IR Y RSD fE 43 0.87%.
0.67%- 1.58%. 1.68%, &ML TIARTE 240 K
AR E AR -

237 MM RAE FEOERIFELEERRE
(+0.2mL/min). FEiE (£5°C). FeMmmkE (£2
mmol/L ). H Xof L V5 VR RN Bk R S M MR AV B
(#t5 230317G), FEABFERE, dxAaiEE.

AR VLT H AR AR AE SR AT AN RS TR BE DY 1284
mmol/L, JLAh A 25 S AR HE & A 1 LB N 102.7% ~
105.6%; itk S&AF 8 551K FE R 4.09 mmol/L, H
fih 35 251 5 bR 26 A () LUAEL A 97.1%~98.0%:; FrifE
S MR IR RN 0.950 mmol/L, HiAh & 4445
BRI EL AR A 97.1%~101.3%; bRk S&1h45 5

TR N 1.49 mmol/L, A 2544 S5 hriE 241
EEAE A 96.05%~102.0% . £ 261 K BTl 45 4% B8 111
TR S FERRIE BRG] A o
238 [ FRE K% ENEE S 230317G BRIk
SRS RE S 0.05mL, 94y, 34,
& 10 mL &R, kS MA 30 pg/mL #4x] R
MW 3+ 5 TmL, INEE FREREZIE, %
5o Kl B E — BRER S AAMAS T SR 1 mL,
o, N34, B 1omL &,
A 3. 5. TmL A, B ESTRA IR S GG AT (B
BEL S TREIREE A 304 5. 12 pg/mL), MNEE
TARMREZZIE, A, HREIE, dsREm.
THELTHA B L BE 5 1) T2 [R50 31l 103.82%
99.75%. 101.31%. 98.92%, RSD &%) %14 0.91%.
1.40%. 1.85%. 1.65%.
2.4 FHENE

HY 3 B R S MRS I S, JEREIIE BN B
B BSR4 B U AR A NS bRl &
RS, SRR ERE (1 524 5 B A B = b
YBH00492019) [ IR i E AT X B, S5
WK 2. g5 RRIABF 7RI E 45 AT, HIgTE
AR TE Py AR L E : S RAE 123.4~136.4
mmol/L, &#NAE 3.84~4.35 mmol/L, &45RM7E
1.42 ~ 1.57 mmol/L , % %t M. 7E 0.905 ~ 1.070
mmol/L).

R2 BRERESWHRESHRPM. . % SHONESR (n=2)

Table 2 Rsults of sodium, potassium, magnesium, and calcium in Sodium Bicarbonate Ringer’s Injection( n=2)
RN N JF T RO TR
it 5 B/ i/ B/ 5/ el i/ B/ 5/
(mmolL %) (mmoldL™) (mmolL?) (mmolL™) (mmoldLl™) (mmoldLi™) (mmoldL™) (mmolili?)
230317EG 128.4 4.09 0.950 1.49 133.9 4.15 1.032 1.47
211221EH 128.0 3.95 0.990 1.50 129.1 4.01 0.972 1.47
220708EG 127.6 3.97 0.983 1.49 128.3 3.98 0.985 1.49
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)& it /7 ) Metrosep C6 (250 mm X4 mm).
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mm) Ak, Metrosep C6 {6 i A % FH 1 itk e
WA 1.7 mmol/L 2,6 MkiE ¥R ER +1.7 mmol/L fi5R
W, BTN & R, W SERR P O B,
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PRAFE H WA RIS I B2, o (kAR B A
WEE, FRRE 100 £ H LA E MBS 1, ke 5 £ BA
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