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Determination of nutritional elements in oral liquid health food by
microwave digestion-inductively coupled plasma mass spectrometry

LI Dong-Yun, CHEN Li-Bo", LUO Ling

(Yulin City Food and Drug Inspection Test Center, Yulin 537000, China)

ABSTRACT: Objective To establish a method for simultaneous determination of calcium, iron and zinc in health
food by microwave digestion-inductively coupled plasma mass spectrometry (MD-ICP-MS). Methods The contents
of calcium, iron and zinc in the oral solution of calcium, iron and zinc were determined by inductively coupled
plasma mass spectrometry (ICP-MS) after the sample was pretreated by nitric acid-Hydrogen peroxide microwave
digestion. Calibration was performed by adding 45Sc and 72Ge as internal standard solutions online. Results The
linear relationship of the method was good, the correlation coefficient (r) was 0.9997-0.9998. The detection limit of
the method was calcium 3.8 pg/mL, iron 0.013 pg/mL, zinc 0.0792 pg/mL. Precision RSD<2%, Repeatability
RSD<2%, the recovery rate of spiked standard was 93.4%-109.8%. Conclusion This method has the advantages of
wide linear range, high precision, simple operation and rapid detection, and can be used as an effective and rapid
detection method for the determination of calcium, iron and zinc in the oral liquid of calcium, iron and zinc.
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ETHOS One 3% M1 . VB24Plus 2 AERE AL AL T £
AbE A ZERA ), SYNERGY-UV 4K #L(ZE [ Millipore
Z3H]); 7700 Series ICP-MS Hi R4 45 8 A BN (35 [
Agilent A Al)o

Ge. Co. Li, Mg. Ti. Y Bk (1 pg/mL, #t5:
5185-5959, [# Agilent Technologies); Bi. Ge. In. Li,
Sc. Tb. Y AREM(10 pg/mL, #t5: 1-39MKBY2, [
Agilent Technologies); #5I% R HEY)FT(500 pg/mL, #t5:
GBW(E)081592) . #kHICRARER M (1000 pg/mL, #t5:
GBWO08616) . B ¥ J0 & 45 #E ¥ W (1000 pg/mL, #t'5:
GBWO08620)(H E T Bt 9E B fi5ER, 68%~70%(UP 2,
it 171025876, FM dImib IR A PR ), 30%3d 44
TLE(AR, #iL5: 20081106, T~ 4G4 A RAH).

PR dh: PRE R A S AR O IR 3 Hit, AR R
AL,
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221 BEEH

i Ge. Co. Li. Mg. Ti. Y FBilisisimyaias (s
BIAE bR, (FAUER R Sk, SR, REE . o
PR SR R R AR IR BRI ER U B ESH KM INER
1, AR TTELIMA Sc., Ge VENAR, FMITER &
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#1 ICP-MS HHiEH
Table 1 ICP-MS analysis parameters

= THESH JiH LAESH
SR IW 1550 Z5 A /(L /min) 0.8
U 80 3 R A 55 1/ (r/min) 0.1 Y H1SAL %/ (L/min) 15
Ul 50y 2 B R T 39/ (r/miin) 0.3 B RRE/(L/min) 0.8
U5 B A P $E T[] /s 30 FARREE/C 2
SISV IR 40 RHEVRBE /mm 8

F2 MERZRAGTEMNEE. RoREMESHE
Table 2 Selection, integration time and repetition time of
measurement elements and internal standard elements

JLHE MFRICE FRAYF(A] /s EI-R/ €4
*Ca ¢ 0.3 3
*Fe Ge 0.3 3
%7n Ge 0.3 3

222 ARIAEERARE

S ARE B AL 1 mL SBROT R AR A BRI R AR
WEVS TR 50 mL B0, F 2%HNO, Fi R 2 Z1%; i
WEF R BARED SRR 10 mL BO0EH, H
2%HNO; B R EZE, $245, WEARFWE RIKIREAHR
R . W 3.



6154 B dn 2 4 R R I A 4R ETRNES

#z 3 RIVREEAFRERRKE (ng/mL)

Table 3 Concentration of mixed standard solution (pg/mL)

FRIVR AR UER Ca Fe Zn
1 5 0.2 0.05
I 10 0.4 0.1
I 20 0.8 0.2
v 40 1.6 0.4
v 50 2 0.5

223 HonaraE

R 0.50 mL fR4EE SRR, ERBTE T AR
IGTERRREN, A 5 mL Wi, R PR FRIRA), 335, 90 °C
TR 30 min, FEAN 2 mL s AL, S0 AR, B
THAAC A SEAT I M TEM SRS, BER R S
100 °CHEFR 3 h, 5% 2 mL, BUF, ¥4, BB ZE 50 mL
BLE T 2%HNO; B4, A% R 2 mL & 10 mL
BOETH 2%HNO; 2 LBES, JFRkhl&= aE
o T TH AR AR W3 4.

F4 HBHBER

Table 4 Microwave digestion procedures

WA FHEAE/min  FRFEAFE/min - J1R/W EEE/C

FIRUERIE, SR 3E4T ICP-MS 7087, LA ICR S5HHM
PIAR TR Y B R N A b, 25 00 28 b TR VA VB MR 2 e A
b, bR . BOCERLM TR M R B LG
L 5. 50N, FURMXREE KT 0.999, £
TR AT, MRS
32 R
2R R, S (S DL E( HBR), {44 DL

(B3 LA A 505 RORE 14 U AL B Ry K T 2R 0 ) A 1
MR, W& s,

o 1 FR=DL {1 >Hi 1B 50/ BURF: o

TR BT R Yo=CIAR 0 FE T A5 & - R A =)/ A &
x100%.

33 RBEE

BUIR AR E S AR, RS E A T ELENE 6
W, WIEICRE I RE CPS 5 HANN bR w22 L3 5.

34 EEM

I A RAEE T IRERE S, $ 2.2.3 TUF Jr i BAT %

R VA, R AR S N I, AR R

i E CPS P15 HAX bR 2 . L3R 5.
3.5 fREREIYER

B A R IRVERE A, AR L B e 45 2R, S A
JUEMES, % 2.2.3 WIF HEEATH & 6 bk ihis i,
R4 5T 2 ) o7 (B DA O Bl R 31 5545 o0 R & 2 AN A [l

1 10 5 1500 130
I
2 10 - 1500 160 e ko
3 15 30 1500 190 3.6 HamillE
ABFFEREHLIE T T 2019 45 F AR A 3 L 20 & o0
R IESERAE IR TN, IR ICP-MS Wl 4551 5 4
3 RS R HE LS J7 V4 (AAS D) WIE (O B AT L 3R
7 AIUL, DRAEE A AT BR BT R R AT ICP-MS (9 (i 5
3.1 Z&M55EE JRJ7 ik g, MRS5S RAD S/ F 4%, Bk 2 /i i
TEAL AR B AR F T, Sl R LRSI N AR IR, 5IA Ko
®5 BRLREMFE BXRY KMEEREHR
Table 5 Linear equation, correlation coefficient, linear range and detection limit of each element
. S— V- LASER KRR R Qe
/(ng/mL) /(ng/mL) RSD/% RSD/%
Ca Y=1.872191X-0.955392 0.9997 0-50.0 3.8 0.9 1.0
Fe Y=800.015653X+0.738225 0.9998 0-2.0 0.013 0.9 1.3
Zn Y=87.4677088X+0.111480 0.9997 0-0.6 0.0792 1.7 1.2
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Table 6 Recovery results of sample addition

TR JEAG Ht/ug At /ug WA/ g K /% RSD/%
Ca 5512 2000 7546.52 101.7 2.4
5512 2000 7522.69 100.5
5512 1000 6489.23 97.7
5512 1000 6467.46 95.5
5512 500 6001.55 97.9
5512 500 5994.02 96.4
Fe 93 100 186.58 93.6 3.4
93 100 186.42 93.4
93 50 141.56 97.1
93 50 140.08 94.2
93 25 118.45 101.8
93 25 117.56 98.2
Zn 89.5 50 137.15 95.3 4.1
89.5 50 136.16 942
89.5 25 114.22 99.3
89.5 25 115.05 101.0
89.5 12.5 102.54 104.3
89.5 12.5 102.26 102.1
1 HRPELENESE2LER
Table 7 Content results of each element in the sample
PRAEEL b e TTHR AAS P E 45/ (ng/mL) ICP-MS 0 5 25 4 /(pg/mL) RAD/%
A F5(LL Cail) 10945 11024 0.51
R (LA Fe il) 201 186 3.9
B Zn i) 166 179 3.8
B E5(LL Cail) 10975 10435 2.5
(L) Fe i) 372.5 349.5 3.1
B Zn i) 286.2 274.5 2.1
C H5(LL Cail) 9750 9870 0.61
(L) Fe it) 170 171 0.29
B Zn i) 180 169 3.2
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