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Fig 1. A typical chromatogram of gluconate
(1), chloride (2) and sulfate (3).
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#d 1.2 ml/min, BMBREE 5uS FS,
=, XBH*

(—) HERREHESENE

1. REEHHE

KRB 2.0, 4.0, 6.0, 8.0, 10.0 ml B&IEREIRMEIAIE (500 ppm AR
THKEW) T 50 ml BHF, 2MmAERE, BY, BEMSEREMNRERS. EL
LEERET, 2RERE 100 ul, H—RBEEHEM 5 &k, DAREEEERMRIKE Clppm) A
Bibn, BOELEALAHMMMEEER A(uV-s) HHPER, HERGSHKMNEIRTEY A=
7.519x10° C —2.448 x 104, 1=0.9954(n=5), SLREFHM, WM KL 20~100
ppm SHEEHERFHEMERR.

2. #o¥E

ORE B RS WEE RS W (R ACHITR E£00 30 ppm) it =K, Hk
100 1, FFEGRGEALFAOETS A RARALE, HERSPHGERSVEI SR,

(2) T3k BT 3 v 5 0 ¥ T AREE ¥ B E A M B B AR 8 “hn— Rl — R —
BB R, mUGHERE 100 pl, ﬂa&ﬁ%&t@mmnﬂj#nm%mmmwm&)& 73
%Irie*féﬁémﬁﬁéz Pk R G A 2 R LR LR 1,

Tab 1. Comparison of results from the proposed methods and the

pharmacopoeia method

, Method 1 Method 1I .| Method III . 1]

No. ' co” "sp | cx¥ sD | cx sp | SVXEICVX | i momn 1em | v
1 99.74 2.0 | 99.17 2.60 | 99.20 0.20 | 0.31 | 0.26 | 0.396| 0.020] o0.227

2 96.65 3.7 | 97.25 2.80 | 98.19 0.22 | 0.44 | 0.80 | 0.720| 0.574| 0.228| , o
3 98.89 0.81 | 98.70 2.10 | 99.64 0.30 | 0.13 | 0.50 | 1.504] 0.759| o0.139

4 |100.65 0.11 | 99.88 1.45 | 101.48 0.80 | 0.54 | 0.83 | 1.781| 1.674 | 0.918

-+ I, External standard method; II, External standard single-point calibration method; III. Pharmacopoeia
method.

C% . Average of three determinations

CV 9. Variation coefficients of methods I and II

*CVY% . Variation coefficients of the proposed methods and the Chinese Pharmacopocia method

( ) WEMERSHRMR Cl- 1 S0;- B‘JEi;ﬂﬂﬁ:
. R HHE

%E%Hxﬁﬁ 100 ppm Cl1~ F1 200 ppm SO~ Wyfr#fElt” & /KiA# 10.0 ml, FAMEHRB
FE 100.0ml, 8%, 4 10ppm Cl™ Fi1 20 ppm SO} Wbk . HHEBRIBULIRMRIERK
1.0, 2.0, 4.0, 6.0, 8.0, 10.0, 12.0 ml1 BT 100 ml &35+, MA 1 ml0.05% R E2
BMES (RE CI- fn SO ) AdEHE, MARBZEZIE, BY, SRR sk, UsfCl
F1SOL (R EE (ppm) b x, BIBCENLABHAHMETRNTHE (uV-9) %y, RKEEY
2, W CI™ MkiMihZRoh y=3.3001 x 10* x—3.746 x 102, r=0.9998(n=7), SO} ftuk:
M5k y =2.4643 x 104K+ 2,104 X 10%, r=0.9992(n=7). ‘

KR KW, CImiREHE 0.1~1.2ppm, SO} JREEFE 0.2~2.4 ppm m%P\] 53wk
HRZRIFMEELR.

2. @REHRFE
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() 1%k

RRRB B RS 400 mg BT 500 ml LR, mAEREHR2IIER, BB
A 500 ml B, RIAMBEEXE, BY. _

AR LRAR 25.0 ml 4 fp, BT 44 100 ml BHp, 5r50mA CL-#n SO~ ks
LYK 4.0, 6.0, 8.0, 10.0 ml, JnkEZIE RS, HIFHEEZ ACCELL™ CM SEP-PAK
MECATHEBR CM SEP-PAK /)38, FHEMIEMHE, RERMELTRESHA,

EARAIERET, SRR 100 1, 363 &, HEERECEILA HAGEERRR
AR AR 22BN 5 B, k43 C17 01 SOf- By MR IR E (ppm) (ZRME EMZE SRR
INTF4.7%), DURASRBERIRESD x, WBHRARED Yy, RERPKGE, HLEEN RIS
FRLA 100 BR G [alMc 3, EEERNHRER b AT & RRMIRE . FEMELRIE 2,

Tab 2. Recovery of Cl™ and SO;” by proposed methods

Standard Cl~ added (ppm) ;3!‘ found (ppnlll) Sat;gggn(ipig‘:)‘ ISO:— found (pp;r})

0.40 0.4041 0.4142 0.80 0.9240 0.8713

0.60 0.6134 0.6376 1.20 1.2848 1.3248

0.80 0.7807 0.7802 1.60 1.7993 1.7238

1.00 1.0496 1.0087 2.00 2.0695 2.0941

Regression equations:

Method I Y =1.0519X —0.02438 © Y=0.9878X-+0.1366

r=0.9957 (n=4) £=0.9968 (n=4)
Method II Y =0.9640X +0.03586 Y =1.01685X +0.07991

r=0.9965 (n=4) 1=0.9989 (n=4)

I and IT Y =1.0079X +0.0057 Y =1.0023X +0.1082
1=0.9951 (n=8) r=0.9961 (n=8)

I and II see table 1,

(2) 1%

KR kR bl BT ECHIN 0.4, 0.6, 0.8, 1.0 ppm [odnidErsuF0_L ok Bl 315
PRI, DMRRERAN—H, &R —H R, B0 4], B
BTG B R B CU R SO B HKE G RMEENERRR/INT 4.5%), 15
IMAFRESRERD x, MEERKRES Y, KEBEFE., MEgdRLE 2,

KR EEIR R, BEERETS ClI- f SO A I 3kf 1 ST i M, —%F
S EI Za 4y A 100.8% R0 100.2%, MEARB DBk 0.9951 F1 0.9961 (n=38),

3. #&¢ CI” #0 SO~ HMZE

1) 1%k

BERRA RS HHEREHS 200 mg, 5 3ETF 250 ml &+, HKIERTHE
ELE ., FBERBULER 256.0 ml BF 100 ml 8id, BEMA 6.0 ml i Cl-, SO &
W, MAEZIEE, B, H CM SEP-PAK/MER IR, FHOER, RERKEIWH. &
—HERHERE 100 pl 3k 3 IR, Hél%ﬁ%&tﬂm@tﬂmﬁéﬁﬁ’rﬁ)\ﬁﬁﬂ’]tfr\?&fm%@m H R
af1, k4 Cl- 1 SO~ WM ME yi(ppm),

(2) 1%

HREREMR LR TEET; fadex BIRE ‘SR bml4” ST HRESD 0.6 ppm
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ClI-fi 1.2 ppm SO}~ , #“b—H—fr—H—H—H" HTERRBEHIT, BRiiER
100 pl, MBIECEHAE Cl17, SO BWAIKRE yi(ppm),

I IX gk rh QAR B yi(ppm) BRI AR A PR BE (C1™ 24 0.60 ppm, SO~
1.20 ppm) AR KR &R RBMKRE, HRNE S,

Tab 3. Results of the determination of Cl~ and SO.” in drug

Cl~ (ppm) Average SO~ (ppm) Average
No. - CVX% vy
Method I | Method II (ppm) Method{ | Method II (ppm)
1 0.0011 0.0428 0.0220 4.7 0.1056 0.1804 0.1430 3.9
2 0.0149 0.0380 0.0265 2.6 0.1135 0.1102 0.1119 0.2
3 0.0148 0.0668 0.0408 5.2 0.0105 0.0631 0.0368 3.0
4 0.06036 0.0325 0.0211 2.6 0.1163 0.0865 0.1014 4.2

Each concentration is the average of three determinations (CV%<5.5).

i i

—. FEMEED 2MQ om LA LWEBE TR BRHSTRS) BALTRBAREE,
ABPIERE A LR ERBAA,

=, BT aEEd, RHMRAEREKRN pH GRS S EEEREA, Sk HpE
E—&ht, SBERMERERKETRTS. KBHE, 4R PH6.6 1x10-*mol/L 453
BRI, WEBEIRIKE S 20~100 ppm B, WHEBLBMRELSEE 5
BRI R RS EERSE,

=, :Brh A 1 mol/L NaOH plifis% 1 mol/L LiOH B kzh#ns pH [, # &
Gk EREE, BRNE.

W, &BRARERZHES, MALEREEEERS (RS Cl, SO, Bk
HRAS, NMRET CI HBERHREE, KYESEELRH 0.2 ppm #%% 0.1 pPm,,
BENRAGDORBRD T — 48, WUETHRATCESE, 5 TEKRREEE.

H. EMcERREA, FH5x1com ID BMBIE T B 5K /X 3% CM SEP-PAK /b
B, TEERNERRAGEER,

A, REZM 1985 EIEMEHHWBS P S C- BASBL 0.05%, 4SO &7 &
i 0.1, BAIHRBBELEH, B LEE C- #1503 W& 914 0.01 mg A1 0.02:
mg R A LB A WE R E T, 7885 0.1 ppm Cl- F10.2 ppm SOI-,

L. AHEE CL- M1 SO MREEREAE 0.1 ppm A1 0.2 ppm, {HEBAHIALS -
FERBHABANE, WA Cl-F1S0 HERKFHERE (0.1 ppm CI~ A10.2 ppm.
SOI7), ATHENE SRELMEENES, Bk, FXRATEMZERERRCEE
Cl- M SO & ®RMy B, RIETERLERNBERH. T,

N, REEE, SRHE, XERNEAHSRRERLARNA BN, BAF AR
RENBHFEAGEBAEGE S THEROERERS, ETREETRSETREET
B R H J R0 R 2 BT ’

B FXRFAILC-1 B KK E Waters AT, KRR, JK Waters 2y 5 B P fe % gk
fleE, KREZL BT,
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SIMULTANEOUS QUANTITATIVE DETERMINATION OF
CALCIUM GLUCONATE AND ITS IMPURITIES (Cl—.SO* )
BY ION CHROMATOGRAPHY

- WY Liu, W Zhou, LS Sheng and DK An
[(China Pharmaceutical University, Nanjing)

ABSTRACT Ion chromatographic separavion and determination of calcium glu-
conate and its impurities (Cl-, SO,*>°) were studied. Waters ILC-1 Ion/Liquid:
chromatograph, 50 x 4.6 mm ID stainless steel JC-PAK A column were used, pH 6.6
1x107% mol/L phthalic acid as mobile phase at a flow rate of 1.2 ml/min, 430
conductivity detector with 5uS FS. The results obtained by external standard method,
external standard single-point calibration method and Chinese Pharmacopoeia method
were in good agreement. The average recoveries of the two proposed methods were
100.8% (Cl7) and 100.2% (SO,2"), the correlation coefficients were 0.9951 (Cl~)
and 0.9961 (SO,2°) (n=8) respectively. This method is simple, relatively fast and:
can be used for simultaneous quantitative determination of this drug and its impu-
rities. '
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