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Determination of bismuth and potassium in bismuth potassium citrate preparations
by inductively coupled plasma atomic emission spectrometry
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Abstract: Objective To establish an inductively coupled plasma atomic emission spectrometry (ICP-AES) method to determine
bismuth and potassium in Bismuth Potassium Citrate Capsules, Granules, and Tablets. Methods ICP-AES method was carried on,
and the conditions were as following: plasma power 1 400 W, carrier gas flow rate 0.7 L/min, cooling gas 14 L/min, auxiliary gas 0.3
L/min, peristaltic pump speed 1.00 mL/min, observation mode radial, measurement repetitions 3 times, analytical spectral line 233.061
nm for bismuth, and analytical spectral line 766.490 nm for potassium. Results There were good linear relationships in the ranges of
1.0 — 20.0 pg/mL of bismuth and 0.4 — 8.0 pg/mL of potassium. The average recovery rates of bismuth and potassium were 100.83%
and 100.13%, with RSD values of 1.4% and 0.4%. Conclusion The method is easy to operate, has high precision, and good accuracy,
and can be used for quality evaluation and control for bismuth potassium citrate preparations.
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HIFE 70245 ) ok WScER. iR 2g S brite b & &
N 52 T4 SR FH O A 95 2 v 52 s, R0 AR TR
P, TSR B SR, e A R
WHIECH Shre . WEME. WelE., L0816
5 2 Fh R s ma o), il A HUERE & 55 B AR
T REEIE (ICP-AES) 7B R IA B R R, #5)
2 N T2 S AR RS I A, =L R AT
HET R, BASTEENR, dEmL, F% .
A LA [R] IS0 58 22 Ff ot 2 S U AR HIE 5T AL
ICP-AES V2 [R] I 2 M A5 R B A0 Jls T o A ek I b
Fokr . FIERBER P A AIAR, DU T MO R Bl
BRI %) o AR R AP
1w

Avio 200 ICP-OES (PerkinElmer); XPE205
TR (Mettler); Bt mbril (EXA AE)E
F TR ARG, HES 231017-1, SR
& 1000 pg/mL); HITHRIMERR (HXA 2R
F B AR AT A G, fiES 247040, FEIKEE
1000 pg/mL); AHER (ERwe, #t'5 20220430), KN
EAiK.,

o TR B8 B T [T R4 AT BRI 25 ), JA:
0.3 g(&454 110mg), fiL'5 230413. 240129, 240115;
PREREE NN ER 25, #FE 120 mg (3% Bi203 1),
fit'5 240127; HEZMERAIR AR, k% 0.3 g
(&% 110mg), L5 2311015, 2401025, 2404015;
I"AREFINEGWARAR, #k 03 g (F4 110
mg), #t5 L240057. N240101. 1240047, L.230112;
IR R B AR AR, Bk 120 mg (4%
Bi,0; i), b5 231203, 240103; HEzGEHNIk4
AHIZARAT, Mk 03g (F4110mg), #Hit5
230508]; MU ERBRAET ROk [ BRI R H1 245, M
B 1.0 /48 (&% 110mg), 5 230504, 230315,
221202, 230214; WAL RZNAIR A, Fiks 1.2
g% &L 0.11g), it 220402, 230216; EZh4
Bk & AR A RA R, Hiks 1.0 g/48 (&4 110
mg), b5 230703]; HMIMREREREN Fr [N BR AR AT Bk
FZ, MK 03 g/ (FHS T4 110 mg), ks
230304].
2 FAEEHR
2.1 SKIGEH

LETRTIE: 1400 Wi AR 0.7
L/min; ##1R: 14 L/min; #Bh<: 0.3 L/min; i
BFEFE: 1.00 mL/min; WMIE: Radial; &

WHL: 31K BRI HTIE2E: 233.061 nm; £ (1) #T
WELE: 766.490 nm.
2.2 I mIBRAHIE

IR B BB 1 771 20 NIRRT, FEERRGE,
A, H4ibnE s (Z9AH 2 T4 110 mg) & 100 mL
B, INFRRNEZ 18 mL, ABAEEAR, KRR
EZEE, 25, 2045 pm BEAOERED . R
EHEEET 1 mL, B 100 mL &, F 2% ER
WMREZRZIE, e, Wi,
23 ETREMRW

FRA KA AT R B A TR BN, RS
T, AR TINESER. 22 REBERI, FiH
B AL KRS IR HH AR A A A S IC, wiEd kR
HEETH [R5 MR I HE . MR R B
RURL A A BRI R 11 2 1 AR U s 4 SR R
Wi, 5 SRR L ARRL I SE e n] 2SN T
24 Z%M53EE

K 2 B MBI TG AR AR 10 mL A1 T R bR ifE
W 4 mL, & 100 mL 2, F 2% R AR
BERZE, 5], /32845 100 pg/mL. £ 40 pg/mL
(RIVE, VENERIEI . 0 HIS  B B e 4%
W 1.0, 1.0 2.5, 5.0, 7.5, 10.0mL, & 100. 50.
50, 50+ 50 50 SOmL IR, F 2%AHER A
BEZIE, #5, H3548 1. 2. 5. 104 15, 20
pg/mL FIER 0.4, 0.8, 2. 4. 6. 8 pg/mL MV,
VERERMEIEI 1. 24 34 4. 5. 6

CLBIA R [ o7 B FE A AR, B R AR
FERNPAAAR, 5 RERAE 1.0~20.0 pg/mL 1I£E 1 [l
A7 RN Y=1.681 X 10* X—60.40, r=0.99999; £
£ 0.4~8.0 pg/mL MIZMERIATTEN Y=1.177X
106 X—1.308 X 105, r=0.999 71.
25 ERERIE

EA A R B B R B b (HIk5 240103) 20 ¥,
FEERE, B, Bk & & (LA 24 T4 110 mg),
& 100 mL E)iH, IIAEER 18 mL, &AM,
FIKFRREEZIEE, 85, TATHI% 9 . BL 3 43,
FE % R EEIEM 0.5 mL FZME &3 2.5 mL,
100 mL &, H 2%MERIERRRERZIE, #5825,
28 0.45 um JEAEJES, RN 50%IF . B 3
By, FEHEEHSIETR 0.5 mL AIZEPE 49 5 mL,
B 100mL B, H 2%RIERMmBEEZIE, %
5], % 0.45 pm JEMRIE, 1EAENILE 100%E 7K -
3, FE# SR8 0.5 mL A7) 7.5
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mL, & 100 mL &N, FH 2% RG22 %)
B, 851, 4 0.45 um JERIES, 1R REMCE 150%
. AT, THEAE. BT [ 4
N 100.83%- 100.13%, RSD {H43 518 1.4%- 0.4%.
2.6 HEERE

BRI 4 (5% 10 pg/mL F14F 4 pg/mL),
HESEIERE 6 IR, DIE R SCHREE, 45 BB A ot
JER L RSD A7 519 0.5%- 0.6%.
27 EEMRAW

E MR B B B s A i (415 240103) 20 Fi,
FERRE, Wi, HAmERE (L4 T4 107.64
mg), B 100mL &=+, INHHEEL 18 mL, A {f
Wik, RKMBEZRZIE, A, BEEINEER 1
mL, # 100 mL &, H 2% BRSO R 2 %)
B, A1, 2045 pm BEREIE . TATHIE 6 4.
B 6 s st AT Il e, RO HERE 3 4k, e i
BRI R EIR A, 45 AR SR 104.6 mg/ki,
RSD 184 0.5%; 8 30.0mg/¥i, RSD HA 1.1%.
2.8 REMIRIE

HZR VTR 4 (&% 10 pg/mL AIEF 4 pg/mL).
MR BT IR B (HILS 240103) ¥R, 439
F 0. 2. 4. 8. 10, 24 h BHATIE, 1CRERAIE
RIS, G5 RLRMEIATR 4 FPARFIARTE 24 h K
WEEERAE Y RSD fHA 1.0%- 0.7%, MIHEERARENE
T BB P S EE 24 h PR SEIRE R
RSD N 0.8%+ 0.7%, T 24 h NEE .
29 HmEUE

DL 2% B8 s AR, ol A S S A VR 28
PRV, SEATREIN, SRAARAE fh Skt B
BRI, [ B B & R T RAT B AR E (9l
R EZGHL) 2020 FERR R R A g R
JAbRUHE YBH12722020 F1IE 5% 24 i 6B B R 24
MR YBH11182023) Hhji e v e 48, &5 31 I
1. WM TENERLEREESR.
3 g
3.1 OHTIELANIERE

ICP-AES 727173 B 1l 25 (14 16 3¢ B 42 5 ) 145 )
T3 AT AT I R 1 o AR SI256 43 IR £ 8K 190.171
nm. %% 223.061 nm. %% 228.821 nm. £} 404.414 nm.
B 766.490 nm. 4T 769.896 nm HFALE L FEATIN 2,
I A SRR LR AR M . TR LR
A% 223.061 nm AT 766.490 nm 43 HIE AN
BRI ATRELE, AT, REBUES.

R ITGERELRET PR FIRAONELSR (n=2)
Table 1 Determination of bismuth and potassium in

bismuth potassium citrate preparations (n = 2)

ICP-AES 2 T E T

5 fRAAIE FRAAE .
% %
Hif/mg ok /mg

PR P A0 e
230413 28.96 108.04 982 988
240129 3323 104.92 97.5 989
240115 29.19 108.95 99.0 986
240127 34.99 107.41 99.8  99.2
N240101 35.44 108.72 988 983
1240057 33.90 108.60 98.7  99.0
1240047 19.23 109.10 992 96.6
1230112 19.03 107.88 98.1 962
2311015 31.25 107.56 97.8 978
2401025 31.38 110.53 100.5  99.8
2404015 32.70 110.11 100.1  100.3
240103 29.96 104.58 972 976
231203 29.52 104.62 972 98.0
230508 31.03 107.96 98.1 979
MR Bib 0 TR
230504 29.09 107.61 97.8  100.0
230315 29.58 106.56 969 979
221202 28.61 107.00 973 985
230214 28.69 109.35 99.4 979
220402 37.46 113.08 102.8  102.9
230216 37.25 107.86 98.1  96.0
230703 31.60 112.85 102.6 1023
MG IREBET Fr
230304 29.63 105.39 958  96.6

3.2 iSRRI AL E

(EEZ ) ME T ICP-AES f 4 FLigarib
H5k, B EENEL. BEBRE UK.
BRI CENUATD « MR RN, B R 2 0
W B B R 24 b i R vE YBH11182023 & &332
TR FE S SRR IR A A, BN RIS (1—5)
AN RS RN, 2 R DU SR — 4k s W
SERA S, (hEZGI) 2020 SRR E R 25 50 R
R EARE YBH12722020 & il 2 T FE S S
WMHIRIRTE ISR, FEIIKR — Wi ta i, A&
TRV R AN R R R B AT, AR SE D
BhriE, K BEEEMS: GKIEWD, thi T R
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BITE, SIMFRREER K, AT e K
BRI, PR G IEREA, AR, $RE
K, Rk PR Z R & pER AT
3.3 WA rERYIESE

ICP-AES 5 2 Bl 77 17, RV fea) L0 A 4% 7]
I o o e L LA vy R ORE PR A, S TR
FERE AN TR B S S R B R o A3 AU R AR
B, HZHEARTHEN, BT, X K.
Na 5054 )& 70 2 IR I O B4, & T iR B
TR T 1B W) S/ o R NS M vk ol TP VAN i
ATI5E o

KIPEBRAETE, KSR, HEMELr, v
TP AGK R B B 1) 7] P B R RGN, T EE A SR )
R BB ) 770 o R 1D [R] IR B8 DT80, DA il
FUI R B B SRR, PRI R 2 B i f e
BAH I FF.
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