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Investigation and analysis of aluminum residues in buckwheat
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ABSTRACT: Objective To determine the residual amount of aluminum in buckwheat and its products, and
analyze the distribution of aluminum content in buckwheat from two aspects of sample type and producing area.
Methods The residual amount of aluminum in 105 batches of buckwheat raw grain and its processed products was
determined by inductively coupled plasma optical emission spectrometery (ICP-OES), and the distribution of
aluminum content was analyzed. Results The aluminum content in buckwheat and its products had a wide
distribution range, the minimum was 4.40 mg/kg, and the maximum could reach 2318 mg/kg. The distribution of
aluminum content in buckwheat was buckwheat husk>buckwheat>buckwheat rice. The aluminum content of
buckwheat grown in different producing areas was quite different. The maximum and average content of aluminum in
buckwheat from Gansu and Yunnan was higher, while that of Shaanxi was lower. Conclusion Aluminum is detected
in all samples, and the aluminum content is related to the sample type and planting area, and the aluminum element in

buckwheat raw grains mainly comes from buckwheat hulls, and its content is higher than that of buckwheat rice.
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Table 1 Experimental material information

o FEEFM FREXK T FEA
Atk JEilRY Atk Atk
Bept 12 8 11 10
TN 2 1 1 2
M 5 3 3 /
TH 4 3 3 1
S0 4 6 4 2
)i / 2 / 1
P 4 4 2 /
TP / 2 / /
it / / / 1
uy 2 1 1 /

1.2 UE5EF

iCAP 7000 HiJ&HE 5 45 B8 1 1 & 55 6k A (36
Thermo /A 7]); ETHOS UP f M f## {3 (3 K F] Milestonesrl
/AT, VB 15 H R #7(3¢ [ LabTech /A Fl); BSA124S-CW H
T RV (FEE 2 R4 w]); DFT-100A = # #8EHL
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GRIE TR RPN A BR2 7); Mini-Q Integral 8 4li/K 2% &
(3 Millipore A ).
1.3 XWFE
1.3.1  ARBRREH|

FRPRUE RPN RECH]: KRR EGE L 1000 pg/mL 1Y
FRFRUEVETR, FIREPRIE R (5:95, KMEAR, V:V)IB %R
& 0. 0.50, 2.00, 5.00, 8.00, 10.00 pg/mL HIFRHERF T
VEV W
132 #HSara®

Ky 22 B3 2% HR AR LA S0 BT b E ) AR B E 5 220k, F
85 CHH R T4 T4 4 ho T RAEMIAE ST 85 °CliH i
TUEA T 4 h )5, MRS & .

Ay BIVERI R 0.2~0.5 g BAEKY R T R DU IR 2 40 T it

NRET, A 8 mL AR FI 2 mL 30%:it Ak A N 355 & 1 b,

SR o L NS, E S MR E O T A e R T
AR T, BRI EILER 2. BEFIGH A
fE, BTHEBRET 140 °CATER =L T, KRG IH i
34 WAFFLEET 50 mL AR, @AFM. Wik
FERE SN ZS (1525

F2 WURHBRUKWEY

Table 2 Experimental conditions of microwave
digestion instrument

LB EHNEEE/C THREE]/min

i P s} ] /min

1 120 5 5
2 150 5 15
3 190 5 20

1.3.3 ICP-OES LB 44
KK 396.15 nm, SR 1150 W, 4Bh#R i

0.5 L/min, &2 12 L/min, Z4L 2% 0.70 L/min,

ZE 3 50 r/min,
2 FERE5SR

2.1 FFEEEFIIE
21,1 AMXEZR. EREEZER

R EAE 0~10.0 pg/mL BN M 56 R B (r=
0.9998), A% #E Ml £k 77 2 Y=10690X+23.34, # i R N
0.2 mg/L, EHH 0.5 mg/L,
2.1.2 R EE

BEBE 2 IR SRR 5 258 0.50 F1 5.00 pug/mL 2
A BTELA B ACT BABPR B, &k 6 A FAT555, ML
IR T 95%, A BR eI 25 <2.5%, 16 HH 5 s v i 1k 4
I d5 R 3 iR,
2.1.3  JdxHfanin g

T 7 M3 22 K53 2% T B8 B A3 43 A A0 B P A L, DU
EMEFEMEI RN, SSRE 4 PR, RONE s R
I EIET
22 FEEREEMNIGPESESH
221 HFERAFETEEOAEGE

K ICP-OES #ill T BT R A 433722 S AL di
FREREAE, SRR 5. FEEFEMMSA SR MIEEET,
I KAE AT K 1666 mg/kg, A& HERFRE KM S EERK
ik 2318 mg/kg, HBAEAEAET KRB MERRE . FEME
PR EEY, FERIRPSRAFEES TR, L
EEETHREZL L, WL ERERNASTESETH
MFRE T 5, EERFFEFR,; FERNARE &S
HIFAOGER, ATRERR M Ty sy Yo ™ @, s 2 ik
TR ZE T E R R FME IR W R 8, FRE
SIS IR WA SR B R AR, A e R ISR 1 Y
RO R = TR K, AR AT RE R T M ST A
IS ALY

#=3 EERIELER(=6)
Table 3 Recovery rates of the designed method(n=6)

FRPRMEI AN/ (ug/mL)  ARMTPAR AR/ (ug/mL)  BRIE A/ (ng/mL) [BISCR /% A A HE A 22 /%

0.500 0.4258 0.9134 98.7 2.5

5.00 0.4258 5.2927 97.5 1.9

F 4 FREMIBRNE
Table 4 Results obtained from determination of standard reference material
W fH
brRUEYI T F-H{H/(mg/kg) FRAESE/(mg/kg)
1 2 3

W3 22K 25 BRI S B bR HE Y BT [GBW10022(16109)] 68.5 70.7 69.3 69.5 70.110+ 2.0
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Table 5 Aluminum content in different kinds of buckwheat

Table 6 Aluminum content in different kinds of

products(mg/kg) buckwheat products
i FEER  FER FiE kK FEE I e FEFMR  FEE  FEEK FEW
1 5.97 40.1 4.40 6.00 FE AR 29 25 32 19
2 413 43.4 5.05 6.80 KAl /(mg/kg) 1666 417 2318 78.4
3 46.1 74.2 5.95 8.12 P38/ (mg/kg) 203 145.5 161.7 23.1
4 50.2 79.1 6.10 9.41 F {E/(mg/kg) 119 122 112 16.0
5 53.7 98.1 6.35 9.51
6 60.0 107 6.36 11.4 223 %iﬁiz\\%ﬂ%égé\?ﬁ\%% e S
it 5722 2 W 5e A5 B 5 8 (137 2 K MFR 22 Je, A
7 71.9 107 6.37 11.8 AHFEZE 0, 20 1RGO . FHFRA K FIE SR 2
8 78.0 112 6.64 142 Frmssfra, 25 R0ER 7. MRS R SRE RS &
9 79.9 112 7.40 14.4 TH35 LA, TR 22 o b A R B G A IR e v
10 90.9 13 769 16.0 BU5E & R — 2, BT DLW IR 22 RO rh i 48 Rk
11 93.6 119 8.72 19.6 AFFEL.
12 98.2 122 8.93 222 Fz7 HFZTEFALMNEEEE R (ng/ke)
Table 7 Aluminum content of various parts of Fagopyrum
13 101 134 10.4 243 esculentum(mg/kg)
14 101 137 10.5 28.7 P Sk Sk gy ok
15 119 139 10.7 311 ] 537 107 6.37
16 122 153 10.8 32.8 5 93.6 162 769
17 126 158 11.6 413 3 909 . 872
18 131 162 23.4 52.5 4 180 208 8.93
19 138 169 23.8 78.4 5 101 134 105
20 140 183 25.0 6 165 207 107
21 156 207 28.4 p 46.1 139 116
22 165 208 32.0 8 122 12 23.8
23 180 218 38.2 9 779 42 25
24 228 225 53.9 10 101 113 382
25 250 417 54.5
26 260 7.8 224 FRRFRGFEZBRHAL I ST 5EEE
- 310 129 PR T RAEECE R T 3 ki 7 6y, k99 it
UHE AT IO, A Y FER R B i (B IS
% o 220 ML T 8. Kt A LR S HORE SR A T, K
29 1666 338 oA, BARRRIE . FHERSREAEE, &
30 768 R RASEE AR X, w2 T B % AR X
31 910 T/ NRBETE A .
32 2318 3 2 B
222 FREHNFEH DT EEEE AN ABFFORSE TR ATR ., P, ASENE 11 4

AR BIFRAE il il R R DL IR 6. AP EA
GrHT, FRAZIGMR . FRA R . FRAOKRFIGEA T AR SRR

NI FRAERE > FRA ISR > FRA T > FRAK

B 105 033832 X H N 1%, il ICP-OES I E & &
i, A RER A ARG, B v R R S 2R RN oA
Hidsk AR, W R B IEE A E S EEFITE. W
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Table 8 Residual aluminium content in buckwheat products from different origins

F R i By 1Ly HF e PN TH Ly
FEaR LA 41 6 11 16 10 11 4
B RAA/(mg/kg) 226 225 2318 208 1666 915 260
-2 /(mg/kg) 72.9 72.7 323 70.7 372 256 110
F{E/(mg/kg) 41.7 52.4 119 63.2 138 139 88.0
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