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Determination of detection limit of calcium in health care products by
automatic potentiometric titration

QIN Xiao-Juan, LI Jin, FU Zhi-Bin, LIU Yu-Xin®, YAN Kuo, LU Zhen-Min

(Hebei Province Center for Disease Control and Prevention, Shijiazhuang 050021, China)

ABSTRACT: Objective

To determine the detection limit of calcium in health care products by automatic

potentiometric titration. Methods The content of protein in health care products was determined by automatic

potentiometric titration. The detection limit was calculated by 5 different methods. Results The blank standard

deviation method was used to calculate the detection limit of calcium in health food by automatic potentiometric

titration. The detection limit was 0.002 g/100 g or 0.002 g/100 mL. Conclusion The blank standard deviation

method is more reasonable to determine the detection limit of this method and it has higher reliability.
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1.1 SRR

809 H zhHL AL E Y [IE Metrohm 552 4 H A% (PN FE T
4 1 mol/L NH4NO; ), %ii-L: Metrohm 23 H]; AL204-1C
B K- (35 [E Mettler Toledo 23 7); SX2-5-12 Ty d (K
TR LY ).

FAALEN . BRAEN . AR N (O BT, RKHEETT K KAk
AR L AD);, ShBRWhgat, e e T ), 4 kM
TR ANFRMEVA T (0.05 mol/L)[ 4 5y GBW(E)080459,
E T ERERE]: R 5 .
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1.2.1 BBELEH

DET ez, A 3%, 0.1 mV; WEE
W EATT: 10 mL,

1.2.2 A suay 4 2 B 5T

HERRBUR G AR 2 g THINGS, f)1ik.
550 °CIk b, AEHBMEBEEQ:L, VNERITHEBE R
100 mL &, HKEREZZE ., R 1.0 mL
A TH AL F 100 mL i EHR, fin 0.5 mL GRfb4MIE R,
1 mL FERMIER, 10 mL 2B R, mKE
50 mL, DL 0.01 mol/L Z W VU Z. 'R — 4l A o ik 58 TR T
E i g 700, K 0 A Sk RN AS B2 A AR B A IRV W
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MDL = ka% (1)
FH: A I 2 435 T R VR JBE 7 L 5 p—Ti o VR T IO AR VA
B, g/mL; Vi 8 T A W ds/ NG R AR, mL; Moe—iH
FE W B R L, g/mol; Vi—B DN 4 43 i BORE AR R, mL;
M —HEIN I H Y BE IR BT, g/mol; k—24 8 — Ui E I, k=
1, RHER, k=2,

Az, A=1; p=3.7224x107° g/mL; My=372.24 g/mol;
V;=1.0 mL; M;=40.08 g/mol. ZSHF % i & B MK HICH
10 mL, MRV, B8 L3R 1/10000, B4
WE/NMBEAE B il EE MR EL T A 42—, %
V4=10/10000=0.001 mL. HItiH& 4R 0.4 mg/L.
2.2 fRfERhZk

il Ca® ¥k Sy 18~1800 mg/L (UFRUEVR TR R 51), 4
T A 4% e 1 H AR L 7, 221 E-log[Ca? T2, %A
MR AR T BRI R 1) MM ML EL I
HIIE ) JE K 2R 5 38 2o A5 1 A A LA T VR R A Y A
AR, LA A R 07 0 e B B A ik ke R PR . 22
E-log[Ca®"|h4k, FriS i8N Y=12.51X-171.7, =5 HIEH
AL R-217.4 mV, # L 3R  ik A B O 2 A H R Sy
0.0002 mg/L.,

2.3 BB ERGHETERTR

A% R R A, R AR I e B Ry 5
107 mol/L. £5& 592860 )5 1%, FRFEAE 2 g(a 2 mL), #fh4bH
J&, EAZE 100 mL, B 1.0 mL BEAFI0E o it 5 s
FEFEFR R 0.0001 g/100 g 5% 0.0001 g/100 mL, 3 £5 HIA4G: H BR
AT LA g s BRI BB S 0.0001/3=0.00003 g/100 g
5% 0.00003 g/100 mL .,
24 REEEMERIKEEITER LR

3 3T A T 88 5% RS T PN i o SRR ) AR R SR T T3
J7 B PR X R 100 mg/L 1 Ca® AR EA A T HL A
T o DR — 2T M, DAV S 2 b 28 R84
AT A5 (V7)) R A5 (Vo) % IO 1) A AR A A SR 153 ik 1) o
FR (limits of quantification, LOQ)(FEML. 3 2), X P13 =l
53y s E RN 0.0072 g/100 g, WK R A
0.0072/3=0.0024 g/100 g

®1 Ca"IRAERFIKERBAL

Table 1 The concentration and potential of Ca** standard series

Ca® ¥ iE/(mg/L) 18 36 72 180 900 1200 1800
log[Ca*'] 1.255 1.556 1.857 2.255 2.954 3.079 3.255
HL A7 E/mV —154.8 —153.1 —148.7 —144.4 —135.1 133 —130.4
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2.5 ZTEMREREZE

FEREAE S AT AR IR, A 0 IR(n=T7)28 52,
P25 5 25 SR R R B P MR B B i, T e RO T
W2 bR Elm 22, HeAR MDL=t(n-1,0.99)xS 557 ¥k
PR Fodr, MDL—J7 K6 H PR n—F S T4 8 IR B —
A, Jn-1, BA5EE N 99%T Y ¢ 43 A3 (BRI, S—n Y-
AN PORRIE 22 o 45 BORE S BB 3R, B 11 ks 115K
5o MR 3 s,

Moot it B A 7 B B MDL=t10,0.99%5=
2.764x0.00072%=0.002% . A< J7 54 B4 FREER A3
W (B2 8] AT /T A 22 S5 LA <23 1 S i {40+
itk R 127 LN, BI AR Ry 22 = 98 B ol
(0.00148+0.001), ZAGH: 11 K2 A A 2ZE TR KIEN
0.00122, 7ErILELRMZEFIHIN . RZAF I kMR
H R4 0.002 g/100 g 3% 0.002 g/100 mL.
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Table 2 Change in volume of abrupt part of titration curve

'S V\,/mL Va/mL A VimL Erfi/(g/100 g) X = R /(g/100 g)
1 2.9855 3.2080 0.2225 0.0089

2 2.8846 3.0924 0.2078 0.0083

3 22531 2.3862 0.1331 0.0053

4 2.0657 2.2043 0.1386 0.0056

5 2.5727 2.8100 0.2373 0.0095

6 3.2781 3.4686 0.1905 0.0076 0.0072
7 2.0758 2.2465 0.1707 0.0068

8 2.8724 3.0119 0.1395 0.0056

9 3.3183 3.5067 0.1884 0.0076

10 2.7603 2.9439 0.1836 0.0074

11 2.7313 2.9041 0.1728 0.0069

#3 ZTEZXEWNELR@N=11)
Table 3 Testing results of blank (n=11)

W2 R B 1 2 3 4 5 6 7 8 9 10 11
M EAEL(x107%) 1.20 2.40 2.40 2.00 0.80 0.80 2.00 224 080  0.80 0.80
SEIME(x107°%) 1.48

B2 (< 10%) 72
B2t 2019, 47(4): 597-604.
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