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Determination of soluble silicates in flour products by ion chromatography
and postcolumn derivatization with ultraviolet detection
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ABSTRACT: Objective To establish an analytical method for soluble silicates determination in flour products
using ion chromatography and postcolumn derivatization with ultraviolet detection. Methods After flour products
were dried and reduced to powders, moderate powders were weighed and dissolved in water. The above solution was
sonicated for 30 min, then it was centrifugated at 10000 r/min for 10 min, followed with filtration through a 0.22 pm
membrane. The prepared solution was injected into the instrument for analysis. Eluent flow rate was 0.7 mL/min by
employing 25 mmol/L NaOH mixed with 0.5 mmol/L Na,COs; as eluent. The column temperature was set at 45 °C
and the injection volume was 250 pL. The postcolumn derivatization reagent was 20 mmol/L sodium molybdate in
200 mmol/L HNOj; with flow rate of 0.3 mL/min and the reaction temperature fixed at 45 °C. The ultraviolet detector

wavelength was set at 360 nm and external standard method was used for quantification. Results  Silicate ions were
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lined between 0.01 and 0.80 mg/L with a correlation coefficient 0.9999. The limit of detection for silicate ions was

0.005 mg/L (calculated by SiO5>). The recoveries ranged from 98.4% to 106.0% flour products fortified with silicate

ions and the relative standard deviations were 4.5%—6.3% (n=3). Soluble silicates were analyzed for 46 kinds of flour

products saled on the market, and 4.64—51.15 mg/kg were obtained for silicate ions. Conclusion This method has

high selectivity and sensitivity, good accuracy and fast analysis speed, which is especially suitable for the

determination of soluble silicate in large quantities of flour products.
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0 35

RS HBRA VAN ERFEENILRZ —, #£H
SR G D A A R R R T AT T R RS
AR RED A EEER, B EEw MR fE
[EI=07A 3 )| s - A 4 T B | A L= A 2 = N =52 1P 3 1A
ERATVE ABURSS A . RS IR CR Y], GEUME
AR . GEFF RIER 2 H, BA WP &g
EIhRE, AR TEREICRY O, AR HREIE# AR
N 19~31 mg, At 50 mg, i 75% M A PR HET . R
[ 2850 &Y L B TR 25 iR e A= W A A BOR ], —
AR B Y B RE DL R R B R BT 2 T R T RS RE Y
W), I B A AR 2 fE S AR, K R A
AALEER LR G B Ih, K aERE Wn] B8R E
gt

ik LAY 2 — R, HoKE R, 4
FROKBEES, TR, H&r iz, #HERIK . Bi
KK T ARMY S, AR AN R IR iV
TR R AN R U T 8 2 1 T N I 7 BB 38 L858 T e i o P 977 36
TREE . oGE MEMME mas & . MiEEER AN DR AR AT
JEhIEAE, HFRECE.L . WKt SR DU B G S R
SR EEFET- ML I, A R AR
EVK KBS T (B S ATRESE L S I EHE & A B 5
R SRS 42 B ), ST R R T R BB EVR TR
IneyAEE Y, (5245 0 S AL I K 35 1Y
iy AR -

B RTREAR W . B E e e R S e s
TR I T MM O SRt 0 fie- v RO B 2 8 IR R B
PO PR - B A S A S T
RS R E . OEREETL S U WP A B R
T4k, HEAEAROBE, AEA KA AR I,
FIRE . HBRE & B TR R SHGIEE M B A 55
FAR s A AT PR 2y, RIS AR E A R R
AKOEER &, ALRRBITRGET I B 5, AR FIEEL 2
T

B o ik DR AT 8 Ak B 0 LA 4 B ROR &
A3 BT R T R U R A L, SR 1 A AR 45

il

R A SR E A, s, el
AT A S AMGIN A Wb bt AR ER | IR R KK
TR RERRER P 5 P02, {24 oR LT R T RERRER B
PRI EARIE o RERR N SSIR, KW % e A, SR
WL S AGIN 7 35 RABRE N 2, AR ST LK Ry #5551
SECRIH o h K TERERR ER, JFEET B GG B A E
PR AR B 15 SHIRERTE R TE 26 1F T SONLAE RE B B A5 0
JECRE, Sy T TR A KR PR R R B0 B T (AR S A AR
SOMEIN T3 vk, I TR TR Al KPR RERRER O E
VAU T 0 AR K BERS AT 2 40 R SR AR SCH

1 MR5ERZE

1.1 XFE5RH
L1l B &

930 FU S F L (BE £ AL S 1T A2 ZR G 944 RIERHhu] I,
KA | B T2 e o A (Hamilton PRPx100-250/4.0 mm) |
AR HE ( Metrosep RP2 Guard/3.5)(3i 1 J7 # 2 #));
BP310S-OCE ! T4 Z — W F KV (12 [ 38 2 R A 7)),
A11 basic BN BEHL(FE R IKA 22 F]); Vortex Mixer V2
WewA IR s (G E L AR 22 ), AS3120B BUR 75 I IE Ik
AR B A IR A ] ); ALLEGRA X-12R #UK
HFREAMREERECILGEEN T2 AH); 142 0.22 pm
K F R AT B2 CR B L iR & A RA A
1.1.2 &K Al

FERR AR B F AR IR (BT B 100 pg/mL). JoK
RN (AT el (e e AE LR A R A FD, AR
B Aral, AR ), BRI (LAt [ 24 4R A
R A IR D, WRASER (IR B0 65%~68%, Fiff
Bfhr T AR ARG e A A BR A1), SE80 K B 8 4K (F
FH % = 18.2 Q/cm, Millipore 4K HLHI45), I FH BRI
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