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Detection of Mineral Elements in Infant Formula Food
WANG Xiao—ping'?, LIU Zhong-ying', WANG Yan-hao®, HE Ye—xin', ZHANG Ding—qiu',
ZHENG Hong-yi', WANG Xin'*"

(1. Sichuan Institute of Food Inspection, Chengdu 610097, Sichuan, China; 2. Key Laboratory of Baijiu
Supervising Technology for State Market Regulation, Chengdu 610097, Sichuan, China; 3. Chengdu Medical
College, Chengdu 611137, Sichuan, China)

Abstract: To solve the uneven detection of mineral elements in some infant formula food, this study used the
dry method, wet method, microwave method, and reconstitution-microwave method to digest and detect samples.
The results showed that the data quality of the dry method was the worst. As compared with the microwave
method, the content of copper, iron, potassium, magnesium, manganese, and sodium of the wet method had
no significant difference (P>0.05), and the relative standard deviation (RSD) of the detection results of some
mineral elements (copper, iron, potassium, sodium, phosphorus, and zinc) was decreased but did not meet the
expectations. The detection by the microwave method showed that after the samples were reconstituted, the
content of most elements was low when samples were reconstituted with water, especially that of iron, and the
RSD was relatively large. However, when samples were reconstituted with 5% nitric acid, the content was not
significantly higher or lower, but the RSD was significantly reduced. Therefore, the detection of mineral
elements in infant formula food by the microwave method after the reconstitution of samples with 5% nitric acid

can solve the problem of uneven detection of mineral elements in samples.

Key words: infant formula food; mineral elements; dry method; wet method; microwave method
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FhAE A= 2 A Wy oC 2= S SIPE R AHR Tk T AT
IE SRR , 22 SRR A R W oT R
MR2E, E bR UERT B4 LR T & S h & R iR R
I P)oC R & A TR ORI A AR 22, 2
S BRI 235 A0 AH X B A 22 (relative standard devi-
ation, RSD)F K o PRI, X ARG AR F2 1 1 B iy 7 2
SR, BIASIN 45 AT B kb s WA i FLSE TR N

JCR RGO S 45/, R 4 50 P 28 B A it LA
W25 1% RSD AR A, 1 Bl 235 SR vy A1, 43 IR, 1
B3 35 IR 2 95 K P i A 38 7y K A R 2 [ L 1) o
BFBZ— U YIcR K s B 00 R T A A
W VB TR AR R, 3 P A R AR

REEAKICH 0.2 g~0.5 g.0.3 g~2.0 g.0.2 g~3.0 g5, T3
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B FNEEAR VS WL« R A 4 8 Bl TR R B il i
HR s PR (352 ) : 9E[E Thermo Fisher 23w 5 i SR
(i) . AR L A BR A A
12 USRS

ICPA 6300 MK?2 HLJEHE A 45 5 PR K GRS BF-
51866KC—1 B 4 : 35 [ Thermo Fisher 23 7] ; TOPEX
TR TH AL (G-400G FER A : Iz SRR &
AR s EG37C AN - Jb 53 e BHU R B
FRZS F] s ME204 HL TR Hi s TR 2 A Al
DL~1 Hp: Jba rp 24l A A B A 7
1.3 ik
1.3.1 FEAH R

T % . 218 GB 5009.268—2016( & i 42 4 [

Kb B P 20K IE ), FRIC 2 ¢ WA THIIR
WO R L RUKORAE ZETCHR SR 5 BT 550 CCHY S 3
P RAL 6 h, B, A 10 mL B RRIE WA AR, I K
FEZSE 100 mL, M RIEHEEs ik,

TR VE T % - 218 GB 5009.268—2016, FREGE B AL
i TRV LA I A 10 mL IR AR (F
PR FAHER AT LA 1:9) a5 il Ead A (10 h~16 h),
BT MG, BEE A HR R T AE N R
IR 25 C, HKERZE 50 mL, IRAI5 . TRl
25 IR .

TR T it < PRI o R T e T e s b,
A7 mL R, BT T O R R VR R B
HE B TR S LT 140 CHMR RIE T, HKE
AZE 50 mL, R H . [FEHges (ks

ST R . PRI 20 g BESL T 250 mL A hE
S IAGE ) 50 CoK B S% A RIS A e , 15
WV H S , S 30 min, FHZK B 5% BRI WE 25 2 %)
B LREAT, BB E R W 2 mL T I AR N RE T, SR
FH R I 5 s T A
132 FESIE

% 2% GB 5009.268—2016 5 {1l Ca Na.K.P Mg,
Fe .Zn . Cu Al Mn JT &R , HLARALES 551y 5 0 ) 26
1150 W3 2555 P 772 : K \Na . Ca e F W, Fe \Zn |
Mg Cu Mn P 7KL 5 53 #7534 - 50 v/min; Z5 AL AR
H:0.60 L/min; 5B E < 1 Limin; WYERTE] 140 5K
Na.Ca.Fe.Zn Mg .Cu . Mn F1 P K535k 766.490
589.592.317.933,259.940 ,213.856 ,279.079 .324.754 ,
257.610.213.618 nm.
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Table 1 Detection of 9 mineral elements in 12 batches of infant formula food
oy~ 5 By W kil B
P/ (mg/100 g) RSD/% F/(mg/100 g) RSD/% 5 #/(mg/100 g) RSD/% 5 #/(mg/100 g) RSD/% 5 +#/(mg/100 g) RSD/%
FEf 1 556 0.9 781 1.6 395 1.7 224 0.8 56.6 1.5
FEfh 2 572 0.7 649 0.9 374 0.8 202 0.8 54.6 0.4
FES 3 484 0.6 746 0.7 328 1.1 248 0.6 56.3 0.5
FEfh 4 627 1.0 776 12 407 2.1 146 1.1 50.1 1.8
Fidh S 651 0.6 736 0.5 412 1.1 212 0.7 50.9 1.3
FEdh 6 688 0.5 723 0.6 444 1.0 214 0.7 55.9 0.8
R 7 456 1.3 787 1.5 261 2.7 195 1.3 2.5 2.4
FES 8 620 15 499 12.2 419 13 210 5.6 44.4 22.5
EETEY 518 1.1 524 1.4 285 2.5 208 1.4 35.6 1.7
FEfb 10 611 0.8 517 10.1 396 15 212 10.4 54.6 115
FER 11 599 0.9 535 13.2 390 0.3 219 8.6 56.4 31.1
FER 12 498 1.1 685 0.7 308 13 207 0.7 41.0 0.8
b B Fr il i
i/ (mg/100 ¢) RSD/% 5 5/(mg/100 ¢) RSD/% % i/(ueg/100 ¢) RSD/% Fri/(mg/100 ¢) RSD/%
FEf 1 7.26 1.2 433 11.0 390 12.2 87.4 10.4
R 2 10.70 29.3 443 22 431 0.5 37.6 35.6
FEML 3 7.83 1.1 443 0.9 429 0.6 46.7 1.1
FEfh 4 6.32 22.1 4.06 2.9 499 1.4 58.7 16.0
FEfh S 9.14 11.5 4.50 1.3 411 2.3 60.4 5.5
FEdh 6 8.89 0.4 5.16 0.8 436 0.8 25.9 1.3
K 7 6.57 13.7 5.27 2.8 419 11.0 124.3 133
FEfL 8 8.24 17.0 5.99 213 516 16.2 254.2 82.5
EETEY 5.14 7.3 4.63 34 314 3.7 289.2 5.6
FEAH 10 8.08 27.4 5.74 113 473 5.0 161.4 45.4
RS 11 7.99 212 5.68 11.5 458 12.3 2422 475
FEdh 12 4.85 2.0 4.50 1.7 413 1.8 88.8 1.0

Bk EERVERI RSD WK TA5ET 5%, Ul X $L6™ P o0
RO, 12 HER A Ak RSD Y/ T 5%, Ui B
B WEMOT R A B ALBC T B SR o A A 12 4t
WA 9 HEURER .8 HEYRER 5 HEYRE AT 4 HEYREE RSD
ARt 5% , VAR R RN EEAE SR 40 LT 5 B T Y
PIo s, XReR AR KA T 2R
], Ak A I R 0 A ) AN TR T A 7™ i
AFITCER M SIEA R 225

2.2 RIENHMR TR S5 5

G54 2.1 AT AR T HARE A S SRR 22 1
FESh 8 RS 10 FIRES: 11, AR W R 7 i
BB v IRAE A AN TR, SR 3 b AN () 10 318 il 7 vk
(Fik B ) XTEES, 8 BESh 10 FIEES, 11 #EfT
TH ARSI, 25 0% 2.

P 2% 2 TTHT, AN [ i 3 A D S e ] A 15 i
Z S A ZE (P>0.05) , 38 10 54 I8k i A AR 2 T A e il

F2 AEEBAEGN I MTYTENER

Table 2  Detection of 9 mineral elements by different digestion methods

5 i 7S Gl B
b IRk e/ L/ S5 S/ Arr)
0 0 0] 0
(mg/100 g) RSDI%e— pg/100 g) sbr (mg/100 g) RSb/ (mg/100 g) fsbrv (mg/100 g) sbre
FEh 8 (el 609 0.9 500 11.7 7.99° 14.3 568" 73 54.6" 11.3
ik 587° 0.9 481" 6.3 7.79° 6.8 568" 75 544 252
Tk 597" 0.9 539 24.4 0.77" 12.2 507" 8.7 50.8° 11.4
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Continue table 2  Detection of 9 mineral elements by different digestion methods
5 ] B kil B
g Ll ¥ AL =R AL AL =R
A (mjl?()/ g) Rsbre ( ;LgE/ll?O/ ) RSDre (ng/il%O/ g) Rsbre (ng/il?(; g) Rsbre (mjl?()/ g) RS/
FEf 10 Tt 621° 13 494 8.3 715 19.7 545 7.7 52.8 31.5
BTz 608" 1.9 502¢ 5.2 7.53 13.2 528¢ 4.1 56.1° 14.2
Tk 596" 4.0 507¢ 19.8 0.60" 19.7 478" 11.9 53.0* 123
ke 11 s 618° 0.2 495 7.7 8.65° 12.8 577 9.9 54.7¢ 16.1
Wik 610" 0.4 473 4.8 8.39* 13.6 554 4.8 55.2¢ 6.5
Tk 590" 5.6 478" 43.7 0.83 33.4 513" 8.6 53.0° 10.6
i Gl 1073 B
I TR ] b =N =N AL AL
FRARAR e s (M; 1?0/ p RS0 (m; 1?0/ y RS0 (m; ]foﬂo/ y) RsDe (m;‘ ]% y RS
Feih 8 T 252 29.1 209 6.4 418" 0.2 5.87 5.4
Wik 243 36.3 203¢ 5.4 424 0.5 6.24" 6.9
Tk 106" 46.4 191" 6.1 411 4.7 5.57" 7.5
KA 10 TR 274° 70.7 211° 6.2 428" 0.5 6.11° 9.8
ik 177 37.2 208° 6.2 433 0.8 6.19* 4.1
Tk 76 15.1 183 12.2 408" 4.8 5.60° 6.2
FEAh 11 TR 176 64.5 224° 7.5 423° 0.6 5.89 9.0
Tk 274 50.3 215 42 433 0.3 6.38" 3.6
T 64" 16.8 196" 8.0 404" 6.1 5.35¢ 45

TE AN T BRI — e b ) — o 3 S e AN ) 7 6 22 5 35 (P<0.05 ).

HARR B RN 22 H AN B (P>0.05) 5 TR TH
FEASHI Y O FhOCER SRS AR BE A AEE, HAtoT R &
ot 5 O T A R T o L A 22 5 (P<0.05),
FEMDERR TR, HAMAS 5 2 2 SO T A R T2 7 i
DIAS 51 0 22—, X 0] BE S PR A T T s MU X
4D T A LY A TR B 2 vy, 3 B A T R A T A AR
PR o TR IHAR IS Fede 22, BRAEAL 8 E511 RSD #/)N
Ah, 3 R HA T ZE RSD ¥, B T T il A
AL LT 6 fh A W) o0 2R AR o AR STk
1B WA FRAE B BB AS A% DK 25 55 RSD 38K 1 1]
R0 PR b, AR YR G T AR RE SR N A 0.5 ¢, tH 2
AL, RS 10 AR 11 194Gt JROR 1Y 45.4% (47.5%

TR 2 70.7% 64.5% , R I, AGE 3 38 in ke AN
REMRDLIX 3 A HEUCEE SR AN S AR A ), 237
S G 435 SR 5 Tl Bt S A 5 SR AL, SO0/ T 3543 0 &R
) RSD, QN4 Bk AP 4 B REE , T A B i e s
I,
2.3 SV T A N 4

SR DAAE—RERRE [ DR i 389 5 Pk [ A 201
SR T AR T M A R e i e i P B B O (B 1 T
fife 3, L, A 2238 R AR 2 4 LIS 7 & i &R
W5 BUR S 5 R TR W o 3% 3 TR 4 43l
S FH KR 5% fis i 52 v B 4y JLTC T £ 5 i T ik 1
iRl Erte N

£3 KEBWRNER

Table 3  Results of water reconstitution test

o 5 kil 78 B B
F/(mg/100 g) RSD/% Fie/(ng/100 g) RSD/% 5 /(mg/100 ¢) RSD/% Ft/(mg/100 ¢) RSD/% Frt/(mg/100 ¢) RSD/%
R 8 516 6.6 463 7.3 315 560 8.5 53.1 9.7
FEfL 10 555 6.9 491 2.1 36.9 580 1.6 53.8 6.3
FERL 11 567 1.7 485 2.9 27.6 589 3.7 56.1 9.2
gy i M W B
[2]8) =2
Fri/(pue/100 ¢) RSD/% 5i/(mg/100 ¢) RSD/% 5 i/(mg/100 ¢) RSD/% 5i/(mg/100 ¢) RSD/%
FEfh 8 250 152 205 10.3 15.5 5.50 72
FEM 10 242 21.6 209 4.0 7.1 5.92 2.6
=N 239 16.2 205 7.3 2.0 5.62 4.0
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Table 4 Results of 5% nitric acid reconstitution test
iy A il oS fl B
EERSA
Fim/(mg/100 ) RSD/% & i/(ng/100 g) RSD/% £ ii/(mg/100 ¢) RSD/% 51t/(mg/100 ¢) RSD/% 5 4t/(mg/100 ¢) RSD/%
FEf 8 641 3.7 562 42 7.7 607 3.8 53.8 4.0
FE&h 10 627 2.0 547 1.8 1.4 583 1.8 55.1 2.1
Fedh 11 609 3.1 515 1.6 3.9 560 4.1 51.5 2.5
. Bt b0 ik =
B —— o 0 —
& ir/(ug/100 g) RSD/% F51m/(mg/100 ¢) RSD/% % #/(mg/100 ¢) RSD/% 51/(mg/100 ¢) RSD/%
ki 8 235 9.0 202 3.7 42 6.31 4.4
FEAh 10 251 10.6 196 3.0 2.4 5.99 3.1
Fedh 11 212 3.6 199 3.9 3.9 5.76 2.8

M 3¢ 3 [, GOK B G ,— oo R fr i Bk
G, AN AR RRBIE R BR S 10 H R ORI H
1.92 mg/100 g, X AT g K A7k g bk TR 41 42 8
2P HRETERR I 4 A N AETE , Nk FUTTE Ry pH (H
TR 2.7~3.7, 35 Bk & s m A s ORI 25 2 () RSD
A, FH/K B9 05 19 RSD A , Angs Ak mingd .

H 4 AT, SR S%H IR I, Kl 285 5 RSD
A A R AR 2 T AR K A kst |3 I B4l LS 5 &
() 9 PG RSD #MR N, S SRR 10 B4R 10.6% 5
SR 3 2L LEC 5 & S A o e ZEAY &
AR 2.1 IR BB ALttt nl I 5%
1 52 v B LR £ b S 1A T B0 T i T L i e 2
A PIN Ny NEN YR 7 pTve 7 N[ ]

3 #ig

X 12 FE LI £ b s i B
BE Ak B SRV O RGN, K BUE 3 HERAELE
FEE ARSI LG RESL 8 IUAE Y RSD 1A% T 82.5%,
FEAH 10 FIRES, 114 7 FhoTZE M RSD=5%, i
HBEATL T 40% K5 ix 3 HEER4N LI 56 & 40 501 R i i
P SR TE AR TR ARG I 2 B, TR AR I
(A B S O A R LU 4 R c R A
FME2: 5 (P<0.05), HRHR 431 RSD ARAR K, B2
THARANE G B YLEC T & b o P oc 2 iR ; st
T AR R 2 PSR AR AR ARG s A 5 e R A (A
BRI VBE RN ) A R 22 S (P>0.05)
TR o9 i 7 v ORI T R4 JC R IRSD, U |
B ER B BERVEE IR AR AN SRR )L,
KX 3 HEAS S B LB B 5 e, BOA e
AT WU T A A, & R —EB A O 3R B RN T R
JEER, HORSD WAR K ; S IR &2 ¥ I A 710 I8t 1 e A
WA B 9 FpoG R & AR A B R A {e, B
RSD #BAR/IN, e R AYERE S, 10 46 010.6% , R, 5%l
PR A2 Vs S LIC £ i R TR T A, el A
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