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Study on the Application of Spectral Titration in the Analysis

of Calcium in Food
Lv Pingping', Wang Haibo!, Guan Chaoliang! He Hao!,Song Xichen!,Song Qingchao!,Zhang
Yue!,Sang Lin',Wang Fei®"
(1. Comprehensive Technology Center of Suifenhe Customs , Suifenhe 157399, China;
2. Technology Center of Qinhuangdao Customs , Qinhuangdao 066000, China )
Abstract: To study the feasibility of spectral titration instead of sensory titration in the
determination of calcium, and to solve the misjudgment of determination results caused by the
inconspicuous color mutation of titration end point. Different personnel use spectral titration and
sensory titration to determine the calcium titration and the content of calcium in food. The
measurement results were analyzed statistically, and the results were compared for accuracy,
precision, detection limit and other indicators. The result shows the titer (T) of calcium determined
by spectrometric titration was closer to the theoretical value. The results of the determination of
calcium content in food by this method were not significantly different from the results of sensory

titration (P> 0.05), and its accuracy and precision meet the requirements of the standard. The



spectrometric titration method was feasible to determine the content of calcium in food, and it can
eliminate the colour judgment error generated in the sensory titration, and further research can
replace the artificial sensory titration.

Keywords: Spectral titration; Sensory titration; Titration degree; Calcium content
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3.2 WEE (T) Hlless R

i R 77 #E A EDTA 5 85 AR A 27 B OS H BERIE L 101, i B 3898 B E 1 mol
BTG IHAEL mol EDTA . A58 FC il 1) 455 A v s 45 V0 0 103.04 mg/L - (A5 fF) B IR VR Ay
40.08 g/moL) , #H247T-0.002580 moL/L, ii% & FHHEDTAFRE < 40.001068 mol/L, it b
7E0.50 mLAS 7 ZEIH#61.21 mL EDTAVE AT 23k %€ 26 58, 7€ 3.00 mLA% I 75 ZH#67.25 mL
EDTAGR AT RIL e & 4, B ERE (1) 40.0426 mg/mL.

A FEAER R SR, N 53 S0 R R IR ¥ o Y R B i s Y00 2 ED T A K 455 fF) ¥ 52
&, PARR 7RI B LU an 3R 1T

®1 ERREE (T) WESER

Table 1 Determination results of calcium titer (T)

BB E] TG ] B E DGR T
F5 sensory titration I~ spectral titration I~ sensory titration II  spectral titration II
sequence T
VEDTA T VEeDTA T VeDTA VEDTA T
number (mg/mL
(mL) (mg/mL) (mL) (mg/mL) (mL) (mL)  (mg/mL)
)
1 1.15 0.0448 7.321 0.0422 1.20 0.0429 7.442 0.0415
2 1.10 0.0468 7.348 0.0421 1.15 0.0448 7.319 0.0422
3 1.12 0.0460 7.287 0.0424 1.13 0.0456 7.292 0.0424
4 1.11 0.0464 7.448 0.0415 1.08 0.0477 7.408 0.0417
5 1.12 0.0460 7.279 0.0425 1.10 0.0468 7.337 0.0421
6 1.10 0.0468 7.585 0.0408 1.18 0.0437 7.435 0.0416
B 0.0461 0.0419 0.0453 0.0419
RSD
1.64 1.58 4.04 0.87
(%)

¥l BREEEENESHEEE (D RFIZARomL, HEEEENEEHEEE (1 RF=EE
A0.15mL, F 1 PHEBAINBRTENE; 2. RPIREFAR 1, IKRAR 2.

FEEQEVe sk TIPIF

(1) PN FECE i e 45 € fE (T 45 R348 7 791°50.0461 0.0453, {77525
PN 7 2 I e B T S () S5 5R M 4090.0419, TBEF. (2) SEEHERE

2



PO, SR I S R T B (T {EN0.0421 H H2IA BRI 0.0426.  (3) 5EREE
TRECBL G R VR R SR AT
SN R 43 500 ) P B i Y AR s i VA DU ) £ SR AT RO B AR A G, k2.
®2 SHEEE BRE

Table 2 T-test of titration degree of calcium

95 %ZE T B AS X [

KB A
confidence interval of
WEE CFHME B 22 P(sig.)
95 9% difference
titration average standard t double tail
TR
method value deviation probabilit TR
Upper
y P(sig.) Lower limit
limit
JRET 0.0461 0.00074
8.497 0.000 0.00549 0.00294
HeiET 0.0419 0.00065
BT 0.0453 0.00183
4.747 0.005 0.00514 0.00153
HeiE T 0.0419 0.00037
JRE] 0.0461 0.00074
1.248 0.267 0.00270 -0.00094
REI 0.0453 0.00183
Kl 0.0419 0.00065
0.000 1.000 0.00054 -0.00054
He VT 0.0419 0.00037

7E: N=6; BHE df=5.

g R oR, F— ANGHAAFR LN e &R BAREEER (P<0.05) , AFH
N R AR R 5 00 5 B 45 SR TR R 2 5 (P>0.05) , HAN[E] N 53 F 1 i e vl s 45 1
22 S N T IE TR E TR (P1ooo™>Po2st) o

DA EEHE G, ENES IR ER () I, DGR e e 4 R0 TR E ek, B
BV RE VAR 0 G SRR R BE K, T E TR IR R MR IR T, RS P SR
FEA—E . G VAN B I WK HE B MR SO, HE S AR E DG E VA
DEF IR, e g A N T30 5 5 00 45 PR 5 S T AT 1 o
3.3 FEARRII E S5 R LEXT



FERF I ATALER 26 AE N, BRI R e SO G B0 s VA DI E A R S 1 2 B, [RII EAT
BE bR RS RS, SR UEPIT AT IR SR, BAKHE R3S, R4,
®3 HEREPESENNEERR (RE

Table 3 Determination results and t-test of calcium content in samples

KB A
Fhin A1
N EWARES P ( sig)
PR MEAFR (mg/kg) (mg/kg) RSD
titration double tail
sample determination results average value (%)
method probability
name (mg/kg)
P(sig.)
BB EVE 332,339,324,335,317,315 327 3.02
HHE 0.524
it ERE 325,318,331,331,312,326 324 2.33
BB EEE 245,228,242,239,240,225 236 3.45
HOE 0.445
Jeit i EE 235,241,225,225,238,231 232 2.88
F4 ORERMDUEER
Table 4 Determination results of recovery rate
Ji[iE 7y ==y
FE i 44
" FE AL & (g) (mg) WEHE MWEE (mgkg) FRCR (%)
7\
sample standard titration determination rate of
sample
quality (G) addition method value(mg/kg) recovery(%)
name
amount(mg)
3.9984
R T A 571,569,586 97.4,95.0, 103.9
HHEE 3.9318 1.0
T i e 12 555,567,564 92.6, 95.8, 96.3
4.0123
4.1329
JBE T E 337,325,346 104.3, 96.7, 105.1
Hoo# 4.3587 0.4
T T VA 327,320,337 97.6, 95.0, 99.7
3.8265

FHER3. ZR4ATTED, PAFR 5 iR e A i A5 7 B4 SRR 55 I 5 5 GB 5009.92-2016 %
R (£10%) By PR iEI e s S ELS R LR EZEZSR (P>0.05) 5 EEWMEIE
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FIIFREICR N 96.7%~105.1%, 65 € 12 AR I3 0992.6%~99.7%, FEARTF &
GB/T 27404-2008 -1 R EER (I ZH 5 8:>100 mg/kghy,  [FISCRIEE95%~105%) 8],
TWIPIR T R . AT EE.

3.4 S R v T 5E 45 A HE PR

AR EESG 11 K AR, WE s R a0 () HHEAM RS &R, 4RI

£5, AR ) HHEIFER TR,

MDL =t .1, 0.99) X S...... (3)
Ardt: MDL—J7 R R n—FE I PAT I E RBG —— B EE A n-1, BEEEN 99%HH
(6 ¢ 3 CAMD 5 S—n JOFAT IR HOFRAE 210,

ARYTE t (10,099/E K 2.764, DAL THE AT 110K HEBR 4 25.3 mg/kg, B K 2 A6 9 28.8,
TERVFIIZE VG 40.7£12.7 Z N, 54 HI 168—2020 frifk et Hh BR AT F v 1) 22 570 Bl B2
E <2 FR B 2 A (0 SR A A H PRI 1727 BAPA " fRBBESR 9100, Sl 35 5 100 5 2 & R S 114
KR (25.3 mg/kg) /T EAR GB 5009.92 1 EDTA i & LRI H R (100 mg/kg) »

RS AEWEENESSEORLR (n=11)

Table 5 The detection limit of calcium content determined by spectrometric titration (n=11)

FEME C mg/kg)  FRAEIRZE (mg/kg)
11T RFEEMESS R (mg/kg)

average value standard deviation
results of 11 blank test (mg/kg)
(mg/kg) (mg/kg)
41.9, 419, 55.0, 34.0, 47.1, 26.2, 39.3, 49.8,
40.7 9.17

31.4, 31.4, 49.8

4 4k

T I TR (VSTT) 2R E %% T 2018 48 U H i & 2 i, 52
T ERE TR ERACR EE, R TR . FRT, e
FO I P S A T2 IR 753 VP S 5 V0 5 P 5 SIS R A L T
ot PR A ARRRIRAIE T 73 T AT e, EI 7 R 5 AR 2 I S O TR R, O VSTT
HORL IR LR G T A A 5%, 35 R VSTT S0 BOMRA L2 0 . R Rl 547
i 5 e R

2% 30k
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