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ABSTRACT: Objective To compare the results of determination of 8 kinds of nutrients in infant formula food by
flame atomic absorption spectrometry (FAAS) and inductively coupled plasma optical emission spectrometry
(ICP-OES). Methods Total of 21 kinds of infant formula food sold in the market were collected as test samples.
According to the relevant standards, FAAS and ICP-OES were used to detect the content of Cu, Zn, Fe, K, Na, Ca,
Mg and Mn in the samples digested with dry ashing and microwave digestion, statistical software was applied to
examine the systematic deviation and proportional deviation between the 2 methods, and the reasons for the
differences were analyzed. Results The criteria of each element was (MaX.q—Min.)/max./> 0.2, for analyzing
whether the 2 methods were consistent in statistical significance, and analyzing the systematic deviation and
proportional deviation between the 2 methods. When iron element was detected, there was neither systematic

deviation nor proportional deviation, and there was no significant difference between the 2 detection methods. It was
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considered that the results were consistent, and other elements, including copper, zinc, potassium, sodium, calcium,

magnesium and manganese, showed statistically significant differences. Conclusion Due to the differences in

instrument principle, linear range and sample digestion pretreatment method, the 2 methods get inconsistent detection

results in the detection of seven elements, such as Cu, Zn, K, Na, Ca, Mg and Mn. It is suggested to further study the

influence of sample digestion pretreatment on the results and the differences on the actual application of the standard,

so as to provide scientific proof for method revision and completion.

KEY WORDS: nutrients; infant formula food; pretreatment; flame atomic absorption spectrometry; inductively

coupled plasma-optical emission spectrometry
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ICP-OES {43 5 X B2 40 )L 75 £ bt b L B L kL 40, 6
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5100 HLEARA 55 B TR SIS (GE 1 Agilent 24 F]);
iCE 3500 JEF IS (3EE Thermo 23 H]); MARSS fillif
THAYL(EE CEM A H]); PL203 T R(T4r2—, F1AE
FRd-FER 228w, AT G (A T OB B BRI 7 AR
HBRAFD; Milli-Q #84lik &4 (3£ [ Millipore A ).

Hil(Cu). #E(Zn). BR(Fe). #1(K). 44 (Na). #5(Ca).
BEMg) . Hi(Mn) AR HER R K 1000 mg/L, EZHMW
BROFFERR); WRASIR(IEZhal, CNW A a]); EAbml . A1k
rprdt, EZERLFEFIABRA A 21 FRgLE T
(A RIRME, G 7 A ELE & . 3 Rl
JUBC & dh . 3 FhghLBC )y & 5 AN 8 PRk B2 2f iR 2L
fid Jr & dh); A UEAREY) Bt NIST1849a(3: [H NIST).
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B MRS, WH. AoTRS RS, BRESPEIY S E
AT, WORTAL IR R R RRRE LA K L RETICTH AT DL
Mk, ks 1079,

(TR

WERARIGARE 5.0 gCRSHZE 0.001 g) THHR A, 1Er B
Mk RACETCM, BT 550 °CILERp R IR AL MR TG R,
TRALES B 3~4 h; MERTCERET, JKACETE] R 5~8 h), WA
IRACABNRAT Baobr, WHSIAVERSRRIRIE, 1R
BTG, RS A R, B E SRR,
PRV A AR, K EZ 2 S0 mL, 1RSI H.

(2)WLIBE V¥ i v

YERRFRBGREE 0.2 (RIS 0.001 g) T I fihE o,
fIA 5 mL AEER W AHRAR(120 °CHA4F 5 min, 150 °CHEHF
10 min, 180 °C{#4F 20 min), 515 BUH T4 #HE, B4k
HEBE 50 mL &AM, FRKURSRIEERE 2~3 K, &
R T A R K E R 2% .
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F1 FRETRENIFESIIEERRLIES X
Table 1 The standard number and sample digestion pretreatment
FAAS ICP-OES ¥
JLH
bRt [IPLELY 7N bt HIAEHL T
Cu GB 5009.13-2017 %5 3% TR TR
Zn GB 5009.14-2017 55—k TR T firp ks TR T figp ks
Fe GB 5009.90-2016 £5—1¥k TR A A1 TWCIBE TH A1
K. Na GB 5009.91-2017 %5 —% T I (mwgggwm T T I
Ca GB 5009.92-2016 &5—3% TRCIHE T i1 RO 12
Mg GB 5009.241-2017 3 —% TR T fie 12 TG T M i
Mn GB 5009.242-2017 55— TR KA E TR KA E
F*2 AREFGEPITRAEREK(Om)
Table 2 The selected wavelength of elements in different methods (nm)
ik Cu Zn Fe K Na Ca Mg Mn
FAAS 324.8 213.9 248.3 766.5 589.0 4227 285.2 279.5
ICP-OES 324.754 206.200 259.940 766.491 589.592 317.933 279.078 257.610
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FIIFH FAAS 3501 ICP-OES 2[Rl I @ #E S i, BRégkon
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TR T i -FAAS ¥R E 5 IEAREY) S NIST 1849a(FL#)
AR L ARITE I, AN S SR AR (B SR (AR (R 5 R
(19.78+0.26) mg/kg . (49.59+0.97) mg/kg], L5 MK 4,
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AR5 ST FAAS FI ICP-OES 146 21 AP 2240 L
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SN, SR ASHTARIE A R SRR RS . LBHEIT
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# 3 FAAS #1 ICP-OES E#M 9 fr4E R
Table 3 The analyzed results between FAAS and ICP-OES
. P R G 2 Lb B8l 25
TR mehe) s gmr oswe s o0 OME 9SG EEE o mae
(FHR) (BRHE)
Cu 1.90~4.78 0.499  0.0949 AR AR e 0.998 0.507 0.0377
Zn 37.4~63.3 2.48 0.782 AN 2 i it 1 0.985 2.59 0.800
Fe 46.2~97.7 -2.88 6.27 i 2 i 2 il 2 0.853 6.77 6.38
K 3159~10166 611 208 ANl 2 i &2 i 2 0.977 644 212
Na 1376~3047 174 36.9 ANl 2 it ANl 0.933 178 36.6
Ca 3171~7635 -585 118 AN AN 2 0.989 610 117
Mg  329.9~681.3  —70.8 243 AN i AN R 0.989 51.1 5.54
Mn 0.24~3.80 -0.069  0.263 T 2 AN N 0.953 0.265 0.149
R4 FBIEAREYRENLE R (mg/ke)
Table 4 Results of CRM by FAAS and ICP-OES (mg/kg)
W7 Cu Zn Fe K Na Ca Mg Mn
FAAS 3% 19.92 1512 165.3 9671 4723 5761 1553 49.63
ICP-OES ¥ 19.15 151.5 169.8 9425 4215 5598 1673 48.19
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