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Comparison of the results of aluminum content in starch noodles by
spectrophotometry and inductively coupled plasma
mass spectrometry
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ABSTRACT: Objective To compare the results of determination of aluminum content in starch noodles by
spectrophotometry and inductively coupled plasma mass spectrometry (ICP-MS). Methods 5 batches of
commercial starch noodles samples were selected. After microwave digestion and pretreatment, the aluminum content
in the samples were detected by spectrophotometry and ICP-MS. The 2 kinds of methods were compared and
analyzed from the aspects of linear range, detection limit, quantitation limit, precision and recovery rate of the
methods. Results Both methods could be used for the effective determination of aluminum in starch noodles. The
linear ranges, limits of detection, precision and recoveries of ICP-MS method were better than those of
spectrophotometry. Conclusion Spectrophotometry, as a national standard detection method, can meet the needs of
daily inspection work in grass-roots laboratories. ICP-MS is more suitable for rapid detection of large quantities of
samples, especially those with low content and content near the maximum residue limit. Laboratories can choose
appropriate testing methods according to equipment conditions, specific tasks and customer requirements.
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WALV . U ARSMAY T —FhEULR
Tl B £ FHVE A A JEURE, 2R FNR | RRY A5 2 L B
VERT AL M AR KA, HIL 2, S E &I A 4
77, AN AR AR B AL e P BRI e ek, IRz
KRIEERE T o AR Z A2 7000 LA 72 ep 5 B LA Sy el
R, BIRLK A% 5 722 i AR, AR iR A IR s i 2
BEVEFH, REGEAD 272815 s A7 S 1 i LA G B0 R,
3 2 A b 1) 2 M TR 40 1 3 B i AR, T i BELAS
TVER AT L R TR B AR R — AR TR, H
ARy, AT ESNEN, SHFEAN DX
KRG BREEFA . sEE L. M. H5
FNRERED, BATARE GB 2760—2014 (£ 5h 24 [H
FARME ISR AR AE ) TPALE, M AR BRI iR OR
5 ¥ = (UL T i) 4 200 mg/kg.

H a3 = b v 40 AR 32 2K 4R GB
5009.182—2017 B il Z 4 M G hrife &S iE ) |
H ARG 4 F5vk: o0 BB G A R
&% (inductively coupled plasma mass spectrometry, ICP-
MS). HLIBGHE 5 55 1 AR ST L A A IO
Wk AR Z 98 A B EIXTIX 4 Bl A BT e i),
TESEBRI I, A s - SO T 2 D0 2 FR i, [l
AR, I W IS 12 I R 5 P SR 1Ak Ui RE A
AW S FER, BENK B 2, OB 2E (2 W K
AIEE AL AL SO S B TR TR RS K
VO RS ARAR, 26 HCHR o 200 5 AR A RN B ot . P 5 5
AR SO R R T, TS T LN E, AR
FoE Ry, ROt H ESE g 5 5 AR 48 0 T 43
JE B R R R A S B AT R U0 i g AP
WEELLE T ICP-MS il L SRR & 55 8 1A - R il ail i
(inductively coupled plasma-optical emission spectro scopy,
ICP-OES) il #53 4% th AR % 1 25 5, A7 X LAt oe B vk A
ICP-MS % 43 25 Hh 408 & B HOE 50, ADFFEE R H
S3IEIGREVL RN ICP-MS e B 2 AR & i, FR3T 2 Ak
D75 2 DGR A, SO SA B8 1 S 30 2 A I oy 2% vh 4 ke P
PR 1 B AL BRI 52

1 #MR5R%

1.1 XFE5RH

MS204TS H, 7 K ¥ (Hi+ Mettler Toledo 2\ wl);
FED240 {5 J5 1 4 (78 [ 35 B8 /R £5 23 7]); EVO300 PC %
Hh-AT WL AR FEG BT (36 IR A ] ); 7900 HLEGHE A 55 B
T RUEAL(EE Agilent 22 7]); Mars5 G A1 (32 1
CEM 7~ dl)s,

SHER T BB 4% .

TR | $h1R . 2K | JoK ZRE(E 2 46) | TritonX-100
PO MR (43 B 4l ) (1 25 48 B Ak 2= iR A BR A Al ); 4% K
H S, AR NKESEMLnE | XEAS IR B (o T4k, LR
LT AR R A RA R, & (o pral, Kuemi
P8 WAL 7 R A RS wl); 5238 K Ay R Al K (36 [ 7%
FRHH), AR HT(Sc)IFEW (100 mg/L, F[E Agilent
o aED); AR S%I TR RN 0.5 mg/L; (AR
(1000 mg/L, [E5A €4 8 & i R Bl v
i)y AR IR R 38 o 2 4 Ak 20 A BR A B AR
TR G Atk
1.2 HamArtE

FESL S HE IS, B2 30 g B 85 °CIE IR THR4H b T4
4 h, AHEEIRIE IR 0.2~0.5 g(H51fi 22 0.0001 g)
FMmAEES, A 10 mL 48R, % LNE, %ok, H
WHMSEOLE 1o SRS IR H R I, ZET
TR w5 BEATHEA, RSB I i W e PR A R BT
140 °CHIFA 30 min JHATHERR, 25565 % 50 mL 55,
TKERS, RAIEH, e eEs e,

®1 WOKHEBSH

Table 1 Microwave digestion procedure

T A ] /min TH AR /°C LR B] /min
10 Eii~130 5
10 130~190 30

1.3 SHXAEEMNEHRFPHE
1.3.1  ARBEREH

HERRIK R 1.00 mL FRAR1ERF (1000 mg/L)F 10 mL %5
R, IRV TR (5%) 2 B A, RA), i B bR o
HRER (100 mg/L); SR J5 FRHERTIRER 1.00 mL FidnifEH(a]
W (100 mg/L), BTF 100 mL FE i, FARMBRIEIR (5%
BERZIBE, RA), T BERPR MM TR . B A RS 340
BB 451 0.00, 0.50. 1.00, 2.00., 3.00, 4.00, 5.00 pg
) AR T 2RV
132 H&ME

FESL AR AT E 3RS I GB 5009.182—2017 55—3% .
1.4 ICP-MS MZEH &P A
1.4.1 A7/ i RIR BT )

HEFILI 10.00 mL 43 KR EVE (1000 mg/L) T 100 mL
RO, SRS (5%)E R BAE, 1R BRI
BB FRREEE N 0.00, 0.20, 0.40, 0.60, 0.80. 1.00,
2.00 mg/L A T A B £R 7% 15 .

142 MBEIELH
MG RFREEC TAL NARICER: YSc; I



5517 3

PERKAL, S50 J30GOGIRE 1 A L SR 5 2 g IR S D oy 2R R A S R 2 R HL A 6931

G, B FRPE: 15.0 L/min; 20 1.17 L/min;
SHARINER: 1300 W; FALEIREE: 2 °C; BUTHI]: 0.3 s,
1.43 HsnlE

P IR E AL S8, AT TAEM & R4 K2 0
T BREVE . AR A I AE o FR bR v R A R VR R
TR TR

2 HERS5SH

2.1 FrfEMZR&METEE

Iy CCRE T AR E Z2 80V T rP 45 10 S5 6 R A A bR
(X, ng), VAFHRL ARG N ()AL AR, 2l brikfhZk .
FROCZE M E I 7 FE R Y=0.1638X-0.0637, #H X% & %k
r’=0.9982, 4HFTETE 0.5~5.0 pg ANEYE L & B 1T,

ICP-MS: L JG 2K (10 1 15 55 P Wi 1oz AL ) B {6 ik
FEEIA, 2030 AR A B E R BE (X, mg/L)WRiAads, LUBH)
Wi 1P PRI AR IR AR 9 FEARLOY ) MR b, 2l bR 2k
FROITZ W E I 5 FE SR Y=4.1817X+0.0029, #H X% & %%
r’=0.9998, R ELE 0~2.0 mg/L NI IER R RIT.

AR AR 2k 00 2 AR BN 25 mL, RPEE
FIVEE A 0.02~0.20 mg/L, A #4366 75 1 ICP-MS
CAE IR A C R BRI, T LAAS s, ICP-MS itk
BEYE, 2R R B
22 FHEKRHREEEZR

T 11 73 Bt T A 14 23 8 TR 43 0 PR 4 DY 0 B 1 R
ICP-MS #FATI5E, 15 HIZ 05 2% 50 A4S H BN 2 B,
HRAPEASI 25 545 1, LA B R 8 mg/kg, A&t
FRR 25 mg/kg; ICP-MS Ry HFRN 0.01 mg/kg, &N
0.03 mg/kg. AI UL ICP-MS A% i BRFN 2 e BR AR, Sl
RS IAR &5 B R b
23 HBEHEEXW

AR ARE S, BRE 6 ASFATRE, 2 1.2 FRAETA
PUE, R ICP-MS 43 FI%RE 5 i 8 4 7
S, AR, R 2 R iR At
PR UEi 2 (relative standard deviation, RSD). 15 H 436t E
¥ RSD }y 4.44%, ICP-MS (%) RSD }y 1.40%, FH]ICP-MS
TR PRI, K2 R R T S
2.4 MNFREIYSEEE

WERARI—HE R A AR R 4525 RS, 4 1.2 #F
RRRTAL IS, BT 3 ASKCERIINFRSEE, BTNk
JEM 3 ASFAT, R EIEEETL RN ICP-MS 43 5IEA T,
FHE ISR KA AR 25 o 75 8 4 o B I i b TR i
FIE 80.6%~89.0% 2 [7], MIXFARUERZE N 4.77%~5.56%;
ICP-MS JIFR RN ZALE 98.0%~102%2 7], AHRIHRUE 25 N
1.35%~1.45%, 2 Fhr 3 BUS B I, a5 %

S A MEE R, ICP-MS HL A3 ' B i [ AR B
2.5 FHIRBERIE

212 FEMETAEIS, 2B EEE I ICP-MS
WE 5 HOBAFER PSR S 8, Z2RILE 20 ATLIRH, 2
b5 5 I 5 A 2R IR 2 R — B, X TR A Rk i A
SRAEFREHE (200 mg/kg) BT AAE bh, G 45 508 ] 1 i 1
A RUBRAR K, PR B e DA A E B S A ICP-MS. B
FEASEHEOR

T2 2MEAENESEZFTRAIENER
Table 2 Determination of aluminum content in starch noodles
by 2 kinds of different methods

= S/ (mg/ke) ICP-MS/(mg/kg)
1 109 116
2 168 160
3 206 217
4 28.6 15.7
5 86.3 95.2

3 FHi5iie

ABIFFERT HE T 23 S 0 JE R v R 5 2 B A
PAE R AP AR AL, ICP-MS MZRMEVI R . KPR . K%
JE MR T et AR A AR B R
B BR A AT A A A I, ICP-MIS B 45 ¢

T H RS, 7EE A ICP-MS Hal T8
AR RNE, OO RAEANL ., #RAER R, (A
FEAHTAL BT | FEIE | FEIGN), SCEREE R D) A L T
AL, JCHGR ARSI RO RIS . pH XA IR 2
R FRARK, & T I & OO T S8
I ICP-MS LAV TE . A5 HH BRAE T FRAK | R L4,
T A AL R AR RGN, JC R AR AR A AR, EAY
AR RS B 5, ERR LR WA SRR I, Sl
PRI A L BTSSR P ORISR
Kl 75 1% o
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