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Investigation of aluminum background in wheat and wheat flour
in Henan province
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ABSTRACT: Objective To understand the background of aluminum in wheat and wheat flour in Henan province,
so as to provide basis for the prevention and control measures of the regulatory authorities and help the revision of
aluminum standard in wheat and its products. Methods A total of 569 samples of wheat, wheat flour and bran were
collected in 17 cities of Henan province. Most of the samples were collected from farmers' homes or rural mills after
confirming that no aluminum-containing additives were added. Aluminum content was determined by inductively
coupled plasma mass spectrometry (ICP-MS). Results The average aluminum content in wheat, wheat flour and
bran was 30.92, 15.14, 58.32 mg/kg, and aluminum in wheat was mainly concentrated in bran. Conclusion The
results provide technical support for relevant production processors and food safety regulatory authorities in the
production, processing and supervision of wheat flour and its products, combining with the local actual situation, it
can also provide basic data for the formulation and revision of local food safety standards such as wheat and its
products.
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R AR LT ICR, R AR S AR
R fEE, MARKPRHERE LG R EENA
AR, KBRS E RN, SRR, JUHX
BREFHMEEN. JLEMBPETERLEER, 5%
JLER TR . SHTIENRE 2RI . R S
SR

Y T AR B AR B X R fE WA IR AR 4 4/
A D A 4 21 (Food and Agriculture Organization/World
Health Organization, FAO/WHO) & SR INFIB &L R Z R
Z2X(JECFA) T 1987 4E4 31 i b, B4R ny 8 & B JAl i 52
% A i (provisional tolerable weekly intake, PTWI)E N
7 mg/kg-bw {HTE 2006 4[5 67 YR L, JECFA Fi| I
B EERAE RO, XL e T RN, 45N
AL T SERT RSk flE PTWI B EEFIE T, JInI6E
Xif S 16 B ) i A B RE R R 2w, DR HORE BR Y
PTWI i 5 i 530 FrAK T 7 mg [ 25 8 58 /KT 1 mg.
2011 4F 6 H, 7& JECFA W% 74 KR b, BRIt
HE& TR E 30 mg, AWEEA KAEFKF (o observed
adverse effect level, NOAEL), F-#/H 100 {044 25K,
BRI PTWHEIT A B A TR 2 mg, AT Jeniih
Fr R A T AT 1 mg i PTWIR,

£ P AR AR 1 AR AR R 1 R R, i
0 RO A AR 0 S R BR T S RIS A, %
BN R A B RE N, 3t 25 R ATL RS X B 4R
HYHRE A A%, DA B T e ok oo % v ) B
SR A 3 N IS BRI GR) AR R A, RS R
WS IIGR A /N2 oy i Aol ZE U I B ARMET R, ™
Mg BT A, (A EARAE, RIS R SR
ERAR Y SEOR o X T R A R R
A Z WA, HARRILAE & A SRR A S, 40 GB
15202-2003 (il ah PR L) A GB 2762-2017 (£
LAREFARE BRI R BRGE) MAKHE TR
FRTSC T2 o H AR S R 1 BT IR 2 GB 2760-2014 (&
ai2e A FE SRR ME A SR TR R A o )BIA 2014 4F 5 A
14 HEZE DAETAZS S WIIa2mm (ERILET
AEZEAE S TR O TR S AR A SR U IR AR B A4 )
(2014 4E4f5 8 )Pl B .

HRTXT N B SR AR A PR A A 4 [ AR 22 0 o AR SR
B T /N SN PRI ASIIE, AT AR AL AA X
BRI R R 2 A W AETRR T IR /N2 M B L]t ) M
BIRBEHORSZHE, /N M KL b A 7 sl SR B 5 48 s
TGRIE N BARYE, 8T SR/ INZZE K e H A TR AR A
T PR AL R

2 MREREE

2.1 HmEKiR

A B LS B, PURIERI/INEE | INEE R R B
T R 32 B3 A P Rl 3 A/ INES DI e e A s
TG, 2019 AR A 17 AT (M E
TRUE)TE R N BEHLREE 262 3 /NZEREMN . 241 /N iR
H1 66 1 Ek R AR b (AR Fr . ZEBHANBEBASRAR), it 569
PRI & i 2
22 RIS

S8 BT AR B (HNO) (DL 2, R HE XU A7 ik
FIA B2 F); 50 mL 2R 2508 (Ao 22 TR A R
Fl); 1000 mg/L #37CRFRER IR LA (6.4 S8 BT B BE);
KK GB/T 6682-2008 {43 #3546 = FH /K HLAK Rl 56
BOMORE B — oK, BT R LA T 20%M4 BR1Z 1 24 h, #
Ak bk
23 UHBEHE

7900-G7201C HLIEAH A 55 8 IR CLFE R FHL
AR D), WX-8000 5 Al FL A7 T A (T Iz SRAL AR BB
R JRATRRA v)); AL 204-1C MERF - FEH) 2 B 1 K7 (45
FERZ AR (R A BRA E, 101 BU-1A MBS XU T 1A
(AbHT 2P ER A BT ); DS-1 e 41 4L AL E it
PRASAERY ),

24 ZLWHE
241 HonHl&

BRI /ANERES e N AR, R Al K BE,
FCAE 50 CCHERS LT 1 h )R, FRMRRHLINRE, . FREL
MG /N | TR AR 0.3 ¢ EA (R E 0.001 g),
SEAIA 5 mL fiSER, dEFT RO TE AR, E4 % 25 mL.

242 4fBAENE

FE S AR S R AN B GB 5009.268-2016 (£
LAREFARE SR ZoeE e ) M — ik B
G % B F Mk BT 3% 75 (inductively coupled plasma-mass
spectrometry, ICP-MS)# 47 &2 o 24 I 77 15 i K6 o BR
(limit of detection, LOD)} 0.5 mg/kg, & R (limit of
quantitation, LOQ)4 2 mg/kg.

243 BBELEH

RF )% 1600 W; ZZALERAE: 2 °C; REERE:
10 mm; 2K 0.8 L/min; B EE: 0.3 L/min; &
SIA: 4.2 L/min; BRENE S 8C 3 48 EEREE 3K
Ke#s =X Ash.

2.5 BRSO
KA Excel BEATHCAE SR ARIEEHE, ] SPSS 18.0 HifF
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PEATGE AT, SR SRR R R
3 HER5SH

3.1 FoEI{EshZ% AR

3 ) W BN [ (A L) 6 06 38 B ME V5 (1000 mg/L),
4z BT VR T A R B (B S T, 7 2.4.3 (UER A%
PR HEATAGIN, 2 HARHE TAERRZE 52 Y=0.0011X+6.6,
LRPERIC R P 0.9997,
3.2 FERERE

R s (R, LIS [RIBCR R o BRI 2
o, — AR, — B AINAR, R 240 FERbER)E, E
243 AR A TORRE L AR S RTINS 6 IR, AN
FEdh 6 Wl e e & B ME 067 pg (BTHEHN

2.19 mg/k)VENAE A AUAIGARL, INARFE S AG I S T3 bR
B YAz 23 FFH X6 A ¥ {22 (relative standard deviation, RSD),
BRI 1.

B L BESIRATLUE , ki iR 101%~103%
Z[a], RSD 4 0.53%, UtBHAS 5 PbE 2 8w, R, 52
SRR ARSI AR A n AT K
3.3 FHAKHIR

TEAMAE ST, #0241 Jrikab B 12 ¥k, If
TE 243 AR T TR, AR HEIRZE, 3 bR dw
Z2 Ry A B, SBb h RLR 2,

34 AEEERMHIEERBAKSEKE

R 262 /NS 48 B R B A LR
3o M/ PR R WA 1,

®1 MAREYET RSD SLHEER
Table 1 The test results of recovery and RSD

FefbaR kR idriE/ug EREEBYML IR EE/(ug/L) BEB/ug ARME/ng  fIBRARE/ne  BEER/%  RSD/%
67.776 1.694 1.023 102
67.840 1.696 1.024 102
67.647 1.691 1.019 102
IINZE Wy 0.3068 1 25 67.424 1.686 0.67 1.014 101 0.53
67.146 1.679 1.007 101
66.945 1.674 1.002 100
67.961 1.699 1.027 103
Fz2 FHAKRHIRSLER
Table 2 The test results of method detection limit
IR IREL 1 2 3 4 6 o
FrEIR 22/ (mg/kg) e BR/(mg/kg)
258 /(mg/kg) 0.196 0.127 0.115 0.104 0.054 0.071
SEG AL 7 8 9 10 12
0.142 0.4
25 5 /(mg/kg) 0.436 0.438 0.296 0.372 0.396 0.363
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Fig.l1 Average aluminum content of wheat in different cities
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Table 3 Data distribution of aluminum content in wheat
B4 4341 X 7] /(mg/kg) <10 >10 <20 >20H<30 >30H<40 >40H<50 >50H<80 > 80
B EuA 74 72 38 21 14 20 23
H5rH/% 28.2 27.5 14.5 8.0 5.3 7.6 8.8
HAML A P 50 P 70 P 90 P95 FHAE
iR (mg/kg) 16.39 29.27 72.29 99.26 30.92

MEL BRI LIE R, 8 FETEFIFE L X AN
ZREMBAR BB, R/NE PERA RS /KRR
30 mg/kg LIF, HHH 70.2%, EEA DI/ NEEATE
ST 80 mg/kg, (S 8.8%.

INEM PRSI R

KA 241 43 /N2 Ry b b 8 B s 5 43 A1 DL

# 4, FHTH/NE B RS RS 2.
KB ES ST 1, FF L M AT T 1L b X /N 22 43

35

RS AR & AR, TR /INE By R AR IR 2 R A A
30 mg/kg LA, A 85%, (HLA DE A/ NEAIE &
LT 50 mg/kg, SR 2.9%.
3.6 IEHMQIER

SRAEM R T e LBAANMERR 3 HbTii ik AR S 66
By RIMZE R SR, B E . 28 BRI BH &k B2 A Sl 48 B i
SEME AT 64.87, 62.46. 47.62 mg/kg, KiE K oAt
B S,

F4 ERPEESERESH
Table 4 Data distribution of aluminum content in wheat flour
B A3 A X 8] /(mg/kg) <10 >10 H=<20 >20 H<30 >30 H<40 >40 H<50 >50 H<80
WBUA 162 14 29 16 13 7
HA /% 67.2 5.8 12.0 6.6 5.4 2.9
R &Sl P 50 P 70 P90 P 95 FIE
Gi 45 R /(mg/kg) 6.66 10.89 37.63 43.61 15.14
50.0
45.0
40.0
350 |
£,
ED 300 f
= 250 f
ik
T 200 |
=
150 +
10.0 f
50 |
0.0
S N & 2 © & Q@ & &
P ST EFEEE S I F O E S

B2 A HuT /N R A

Fig.2 Average aluminum content of wheat flour in different cities
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Table 5 Data distribution of aluminum content in bran

s 434 X 8] /(mg/kg) <10 >10 H=<20 >20H<30 >30H=<40 >40H<50 >50H=<100 > 100
1 EUA 12 7 10 10 13 8
HAr /% 18.2 10.6 15.2 15.2 19.7 12.1
H AL HE P 50 P70 P95 A
G545 H/(mg/kg) 38.46 52.39 132.30 219.82 58.32

MRPGE 5 G0, BRECARdh PR S GRS
M TANERNZ R, HAER R T 100 me/kg, 5 HE
H12.1%,
3.7 Sx#EF IR NEHPRSTENLE

M A A B SR, A B DO /N2 N v R
T A BUAREBL R 6l I RIER 71,

#o6 NHRETEMNMEPRSEHRL

Table 6 Aluminum content of wheat in literature

W 31X FEHEL M /(mg/kg)
i 12 7.22
AR 8 9.09
) 11 10.50
IR 9 11.30
dest 10 7.60
TLIRZE M 56 18.6

®7 WHREPZHMNEHPESEBR

Table 7 Aluminum content of wheat flour in literature'

A0 X AT SFE/ P AL/ (mg/kg)
TLHRTE T 40 1.61
T 285 15 7.5
AL HE R 15 2.5
W 7R 15 4 9.52
AR 18 14.53
Bk vty 2 3 13.10
TLARZEM 65 10.4

53k A A b N SE AR AR LR, A
AR m 5 SCER T R RO AR LS, T RE S
K FE 5 R IX A OC . SOk Hh & /N2 R R S T
15 mg/kg AT, SASCAA G RIEA I

4 ZER5TR

MEE/NEPR SRR, TYE#30.92 mg/kg, JU
VS | SR EAIFE 3 . ATREIE R S RN
1 L ALK P AR S i, RN AR R E
HIEBAE /N T E A AT RE RO A Y R b Tk
R R L GRS A PR SR, el E)
INFZIRBRER SHAMB AT RE S AN RN RO R I AR
ENGESES

WG U AT v/ INE RN B b S AR 22 AR, N
AR R 30.92 mg/kg, DEM S ETEIE
15.14 mg/kg, EWIHEMER R P40 & AR, e
R AR K B2 A S A BB o, R T EROC R S Ty
{4 58.32 mg/kg, TEBH/INZE FPAR T R 155 T EAR AR AR B
AR I I g 45 RN R AR U R R
FR)E 8.

B R E R m, INETEAE KRR
th, NFE AR G B R Aok B T EAR . HaERR
B NS SR A T ERTS Yl R, 2E/ N IGR R 1)
BTG e R, A PRl o ST A8 T4 A AR 7K U b sAT v
B R, /NG R T RENG Y B AR TS ) .

e R 48 B A AT G 45 R U R, A £t
YT L0y 8 = St T e RS 7 NP SNt S5
ARARE LA P T R AR DR B A 7 lin 1 2 408 R o £
TR AU AL, 4 AT AR DR Sy B A= 7 0 A R
RS ARSI, R F N R SRR R A A, s R T
FEARER SR EEAR . BRI, AT R A /N N B
BRASJECTRAT, X8 FH 2 SR VS IR0 1 /N2 o ol it 26 7 fn T
PRAE T HAR L. b, MRAEAUF TR SR, il
O (AR R AS AR P 5 B8 B S IR /N 22 R, B
AR BAAERE S, NERERGH, B OYEk
JEUREAHAR 5O AR AFLE, X R £ 24 A
FIEE R R AR S

R A 5 (0 VR AT 25 S, AEASCAR DG 1] sk = A%
15, ISk By /NE BRI & i, g ] Sk RS S
D /NFFAE IR PR BRI D ARG, I A 2E 4 WA
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LRI T G A I AL R BRI, (T 4
ANZERB AT SE IR R R T, R S i T A N R B AR
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