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Evaluation of Health Risks of Metal Elements in
an Anti-sugar Product Based on ICP-OES

WU Zhulian, SHEN Jiahe

School of Chemistry and Chemical Engineering s Southwest University , Chongging 400715, China

Abstract: In this paper, an inductively coupled plasma optical emission spectrometry (ICP-OES) method
was established for the simultaneous determination of chromium, magnesium, and zinc in an oral antisugar
product. In a certain concentration range, the linear correlation coefficients of each element were 0. 999 9,
and the average recoveries ranged from 88. 21% to 97. 95%. The detection limit was between 0. 000 6 and
0.003 3 pg/mL, and the precision was between 0.25% and 0. 55% » indicating that the method was sim-

ple, accurate and high precision. At the same time, the test results were analyzed according to the provi-
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sions of relevant national standards, and the health risk assessment of the three metal elements was ob-
tained, and the advice was given for taking this product.
Key words: inductively coupled plasma optical Emission spectroscopy; oral antisugar products; metal ele-

ments; health risks assessment
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IEJE B R B g A . BEE AR IR S, AGEs RAEMER . SRS . BHR A B KO RIRE . Hh B Ak 4L
SERULTARR . B CHOME . PUMET LRI MAT . ARG R S A FUGR T A, 2B e L ia BR.
TR T A A D By A OB S R B R A R A . R B O B IR L TR B DR

T BT T AT A RS AR OB 7 IR B A 2O AR g IR T X 2. o3 3R R S A A (Cr) L B (M) Al
BE(Zn) s EATRS S EmIE S e R ar il R Bk R T R, TR, Cr ST R P ) 2R ) K D) Ik
& H FURBE 2> S5 5, FBEARM b i bl i UK B> AGEs B9/E s Mg Tt R 2 5 9097 SR 40 i DNA
52 Bty ZLA M . fE2E 70 SR P9 AGEs; Zn J0 R {2 BEHLIA A BT BRACIE B . i AGEs AU, Pk,
Cr.Mg I Zn FE3%)™ it “GOBE” R 8 SCBEVE T (HS i B At 25 25 AR R — 5 I FE 3, 0 s B LG
PR EE VR T RE. BOMERR I E OB R Cr, Mg Rl Zn B 55 08 A B XURS: 1E A7 3T Al BT HE 2R L

HAT, %48 IR A Ui, ©A 8O0 BB . IR IO RS L B A R R 4T
RN RUBH A S AR R R UORIEN Y A Hoh, A SR TR R ek B
Oy BT B . RO R SRR LS . I TE L RN AE R A | AT [R] I 22 T8 3R BEAT RE R RE B0 A S AT
MR TR A R TR m A

PRI s AR F 50 ) o S 5 25 8 1 A D1 e SO AR, PR ST W R 9 23 A7 D vk ARG I 2% BB 7
H Cr. Mg M1 Zn B9 8. [AIIE . 20 B 45 2R 5 1 S 0w o X FE . 0 Iy HL 5 i 2 R A IR e yE I, JF
45t R A et

1 #MRERZE
1.1 R
W 284 £ A . ThermoFisher ICAP 7000 £ 41 B JBGHE & 45 B8 F 1K & S 615 A (B8 B KR Bl 3
(P EDARAFED ; % FFEHr Precisa LSI20A BLF 437 KF 321 R LR ER AL ARAFD s R
FCTE RN AR FE s DF-101 G T30 A A BR A WD 5 8 47K Bl CH PR IR 7K A 3 4 A R 28 /D .
=M Cr, Mg, Zn FLIT R 7 bR E Y 55 = W B2 ¥ 0 1 000 mg/L, bR #EW) I 4 5 4 51 S BW20203-
1000-50, GBW(E)082779, GBW(E) 082778, Iz & Bk B Bty A PR /A= 7 s M 2liK ; el IL g4t ; bt
BEP= S A TR M, RS 1 OREERER, B 2 O g k.
1.2 REHE
1.2.1 HEERRE
Cr ARUEF AR (1 000 pg/L): HEFHFEI 0. 1 mL Cr FRyEHE R T 100 mL 8P . A 5 Y05 4 R E 45,
Mg FRifEH I (100 pg/mL) . YEFGEHL 10 mL Mg FRAER T 100 mL &, 5 %R 2 2.
Zn AR ER R (20 pg/mL) : HEREI 2. 0 mL Zn bRUEF I T 100 mL &, H 5 %00 IR &2 %5,
FRuE TAEVE IS . 5% FmSIRvs 2 R B 3 Mo Zhauerdh i, Foml Cr o W R 0. 03,
0.04,0.05,0.08 A 0.15 pg/mL; Mg JLE & & 4 5.0,10,15,20 Fl 30 pg/mL; Zn LR &K 0.5,1.0,
1.5,2.0 F1 3.0 pg/mL W RINE G AR TAER .
1.2.2 #fSmaras
FEHAREL 1. 007 g BEAD 1 1 1. 004 g #EAh 2 FRIAST MR, JINA 38 mL WRASHR . Hi+E = JL-T-% %
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ARLEAE ARG NI HE 5 min, RIRWEBTEEVIEIR, HH 2 500 mL Z &S, AR 4K E 2 1
FE SRR . S5 220 BT T A S . SAER 5 0 i TR A R B VR T A
1.2.3 B 54
A B ERA AT S A0 E A5 R, PRI i R AE m RS T SR AT, RS B I S AT AL B 4
& ICP-OES X% TAE & sk 1 s,
%1 ICP-OES TLIESH

28 e 24 ZHE
R 50 r/min F AL SR 0.5 L/min
S T R 1150 W ¥ HIA I 12 L/min
il By < 0.5 L/min T 0 I 7 12 mm
2 ZHRESH

2.1 TESMIGEKERE

HRAE ICP Expert 3548 4248 19 50 BT 3 £ A0 e e Ry 76 19 T 96, 1 2 8 R U R R RE P iR &
K R B Cr A0 Mg B R Brit 2 e i . Tl ad i 00 i H e B e T4, Cr k8%
267.716 nm Ml 283.563 nm, Mg #£#t 279.533 nm, 280. 270 nm Fl 285. 213 nm. Zn JC Z V& i & 1% 4
213. 856 nm FATRRIXE. LAF TGS HRERE, IG5 R, RARFELITEMTEK N Cr
267.716 nm, Mg 279. 553 nm, Zn 213.856 nm. FEHEMWE KT, £0EGESERE &S HiE4 5 AT

2.2 HHEMBEEEER B T
5 T %R B I v K I ] 4 BT B R G A
F [ — B 5 WA 10 min HEAT— WK, — 3t 10F ey -
e g

Kl 18 ¥R, 43 #r e EAE 180 min PN I & ¥k BE A8
b, 1 FroR. WTLAE . ST R E A LR
AN FRIZ T AR A I ] 43 By 3k B A Tk A
2.3 AEMKEMKGHR

AL E (14 43 B 5 4 FAL RS TAE & 14, @ o7 2.'
SIWTTE R IOAR MM . S AW W E 11 of w s aaasssassanensa
W LA AN TR A 25 S 10 3 A5 AR v I 22 . X R A 0 20 40 60 80 100 120 140 160 180 200
HICR ML AR I BRY Y, PRS2, k2 A ja) /min
AL, CroMg Fil Zn BLRPERN A 7 A CE R » B 1 #SE MR Cr,Mg 1 Zn 5T 0 iR B BE B 8 2540
$0.999 9, RPZFILEAARGFMEHEXLR. &
JCR KBRS 0,000 6~0.003 3 pg/mlL, i BIASBIF 5T 7 A e (4G T R A3

K2 3HMATENEEAFBERAERHR

MRE/(ug-mLY)
I

TR 2tk Dy R HRRBH LM/ (pg » mL™D KR/ (pg» mL™H
Cr ¥y=9.965 35+1 086. 406 25z 0.999 9 0.03~0.15 0.003 3
Mg y=10 325.933 33+50 700. 04z 0.999 9 5.0~30 0.000 6
Zn y=13.239 59+1 162. 568 69x 0.999 9 0.5~3.0 0.001 1

2.4 MEFENBZRE

K TRIRE A8 O 2 51 IR B b e I W A2 N 5E 6 vk, A 25 SR80 T 36 3, JEXT R I &% S AT S AL B, 153
- TG E AR AR M 22 (RSD) 2R 0. 25 % ~0.55%. S5 FR, ARWFIE 07 ik W & Mac . ORG24
Br iR,
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K3 FHEBEERR

i e/ (pg s mL 1) RSD/

HE 1 2 3 EH A HE S HE6 %
Cr 0. 0707 0.0701 0. 0705 0. 0705 0.0708 0.0712 0. 38
Mg 18. 70 18. 84 18. 90 18. 85 18. 80 18. 83 0.25
Zn 1. 851 1. 856 1.861 1. 879 1.872 1. 879 0.55

2.5 EEMRE
SR T VEAN D7 VR A RN R SR SRR S AT A M, R AR SR 3 P ATRE, M S Rk 4
R 5 s, (6] A RS D S 3870 3 8 A X A o s 22 25 SRR 0. 13 %6 ~1. 07 %0 » Ul W I 126 4 22 /0
TR B AT R, T A M.
x4 BRI1IEEHRE

E ‘ Jﬁ%‘m&/(yg- mL 1)_ RSD/
wE1 2 HHE 3 FHEE %
Cr 0. 060 6 0.059 1 0. 060 0 0.059 9 0. 89
Mg 12.76 12.76 12.91 12. 81 0.52
Zn 0.722 2 0.725 0 0.721 1 0.722 8 0.21
x5 BHR2ESEHRE
- A zi%mngg-mL“{ RSD/
wHE1 K2 HHE 3 A %
Cr 0.046 7 0.047 4 0.048 2 0.047 4 1. 07
Mg 11. 81 11. 78 11. 82 11. 80 0.13
Zn 1. 289 1.319 1.295 1. 301 0. 92

2.6 [MEZERNE
PEIORE Y 1 AT MDSCR I, S52R ISR 6, TEMK. Py m 3 N IFR KT, Cr TR P Bnas i 5k
88.21% , Mg JLZE F-¥ AR E Ny 97. 95% , Zn LR B FHINFR IR AE 94. 47%. Z5RIFF G (LR E
Bt R AL i B AN ) (GB/T 274042008 ) H 223K (4 b [ WAg < 3 B L 158 B 326 23 A7 J 3k o0 Al 2
s RETH AL SER A T
=6 fnERE KR

B e/ AR/ £ i &/ s [ s 4/ S Jn b w0/
e (pg e mL D) (pg e mL™H) (pg s mL™H) % %
Cr 0.059 9 0. 04 0.094 84. 50 88.21
0. 06 1. 136 89. 50
0.08 1. 324 90. 63
Mg 12. 81 10 22.70 98. 90 97.95
12 24. 60 98. 25
14 26. 26 96. 07
Zn 0.722 8 0.5 1.177 90. 85 94. 47
0.7 1. 404 97. 32
0.9 1. 580 95. 25

2.7 HEmaWmER
WHEEZ MRS R, 29 TERRC O 1 RS 2 9 Cr,Mg FMl Zn RS &, Z5RILET. H1
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Fr Cr,Mg Ml Zn JTTE S BRI N 0. 119, 25. 4, 1. 44 mg/48; BEfh 2 & Cr,Mg fl Zn JTR S 84518 0. 094
4, 23.5, 2.59 mg/48.
KT HERBTESENH

Sz R 1 B b 2
B /(ug s mL™")  HAESE/(uge 87D B /(ug s mL™")  HAEEE/(uge 8D
Cr 0.059 9 118. 96 0.047 4 94. 47
Mg 12.810 0 25 439. 38 11. 800 0 23 524. 27
Zn 0.722 8 1435.41 1.301 0 2 592.93
3 it

3.1 FilETRE Cr TERRERARITEMN

IR G R T, FES 1 Cr C R SRR 120 pg/48, FE 2 IO & 8o 94 pg/48. MG &
(%% B B . R R IR R PAS . HARE MEEI A 250~600 mL KJGH P S . RAE MG
Ml H s BEE H B Rk H 20 188~240 pg.

e NRIEANE PAETIARECHEEREEERRSHRARS 3 54 MEITR)I(WS/T 578.3—
200D HE T =M Cr T RME HEA R 14 Z VL LB LR 30 pg/d EEABRSN . (A B BLE AT 32 14 i =
BARY, PEERESEAN(TEBEREEERZSZH/AR)PTIE T Cr J0FK 1% 4 K0T it 42 7
B BUAAE A 500 pg/d MY

i LA A BT P, o L Cr & & OB 3 AT B R DA R e BN H OIS B AR, (AT A I
KRIRHEZ . HERES, WERRA R ™5, &8 EHA CronEi S, BRI A 5 @R
AL, A0SR B R B B R . R SL S IR AR, AndE B, 7 AR s
3.2 mEFRE Mg TEEBEXEITN

Mg L E R AT R F e, P ANRILME D AT AT EEREESERESEHBARS 2
B> WERICERE V(WS/T 578. 2201 HLE | Mg JUE 1Y -F- 275 2 &t (Estimated Average Requirement,
EAR; BEAP NN EFRETEENFYE) MERF 5 A & (Recommended Nutrient Intake, RNI; 7 DL
JEHE— R O A S A R B R P A R 2R T ERE R REBAKT) . 18 ML L, 65 4%
PAF ABE (224 B4 Mg J6 % EAR 2 280 mg/d. RNI N 330 mg/d .

TR, R 1P Mg LR &N 25,4 mg/48, 770 2 th Mg TR & AN 23.5 mg/48, MRIE
Fe i IR UL, Mg 48 A h 23.5~50 mg/d, KT RNIEH (330 mg/d). HCAS ™ & nl /E B4R N H &
A E T ANEE R . RBASAE kb SR B R BT TR Y Mg JCE.

3.3 MIBEFRE Zn TEEBEREITEN

A7l B, Zn S DL 4GB R BF 008 SO AE . R R R A 2 0 IR BEAE O E SRR AL, YR YT B T R AT
SHEMERAR ., DEBEZAMILEARK EFTRES. RE D ATV IR WS/T 578. 3—2017 XA A 4F #%
BBt In tE RNIS B EM T HE.: 14 5] 18 ¥ B, Zn it ZE RNI N 12 mg/d, 18 LI EH N
12.5 mg/d; 14 A% 5] 18 A% &k, RNI{E N 8.5 mg/d, 18 % LU Itk (Z2 1B ) RNI {4 K
7.5 mg/d. [FB, AR ERBLE T Zn 50K 0] i 32 B = B A i (tolerable upper intake level, UL; “F-1
HA DA ERZNRmE) « 14 AP 3 18 M2 FH, Zn tHR UL E N 35 mg/d; 18 % LI LA~ IK
(ZEBEAN Zn 56 E UL EH 40 mg/d.

YA I ZE AT, PR R 1 Zn LR S RAN 1. 44 mg/48, 728 2 Zn LR S RAN 2. 59 me/48, RIE
HfEF M, B Zn SCREH 1. 4~5. 2 mg, KT RNI{E (7. 5~8. 5mg/d) . #™#% ¥ Ui W
7 T Zn J0 RS 23 R A RS
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4

i

AWFSE S ICP-OES BRI & O IRPOE = Mg Cr,Mg Ml Zn TR S &. Z T ELH LRI, M

JEE MRS 65 BE e RTAEDRBE. AT T FE SR AL 3 AR OC R A4 BRI S R A L e 2 N, (AR
FZ = R R Cr BB BB, ARWEFE X T IF 0 e 2677 B9 4 BREXURS: , $ At 1 JEL B AR 2 3l
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