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Abstract: [ Objective| Analyzing the reasons for excessive residual aluminum in soy products. [ Methods] Conduct on-site inspections
and questionnaire surveys to investigate the use of food additives containing aluminum in soy product enterprises. The second method of
GB 5009.182—2017 and baking at (1034-2) °C for 5 h are used as the method for detecting residual aluminum in soybean products and the
pre -treatment conditions , using water immersion and ultrasonic cleaning to verify the effect of the cleaning process on reducing the
residual amount of aluminum in soy products. [Results] There is no process necessity to use aluminum - containing additives in soy
products, the residual amount of aluminum in solid defoamers, gypsum, spices, and tea powder is much higher than that in soybeans, and
the residual amount in the cleaned raw materials decreased in varying degrees. [ Conclusion] The excessive residue of aluminum in soy
products is not caused by the use of aluminum-containing food additives, the main reason is the soybean without being thoroughly cleaned,
thus bringing soil and dust with high aluminum content into soy products. The high background values of some soybean raw materials and
the high aluminum content of solid defoamers, gypsum, spices, tea powder and other auxiliary materials lead to excessive residual
aluminum content.
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Table 1 ICP-MS detection results with different

pretreatment times

§8 5% B ik CTRER 1L ALFE) /(mgekg )

i 4 Bk

4h 5h 6h 7h
KEH 1 12.4 13.3 12.6 12.4
RIZFE 2 29.0 30.9 30.2 30.9
AEHURE i 77.0 77.8 78.0 81.0
IRAE il 86.0 90.6 87.4 89.8
TR 26.8 27.4 27.4 27.0
TR 2 34.5 41.6 42.5 42.0
TR 3 12.7 15.3 15.4 15.5

F2 AERTALERA E#E S ICP-OES 4 R
Table 2 ICP-OES detection results with different

pretreatment times

AR R (FRES LA /(mgekg )

B ity 4

4h 5h 6h 7h
NGRS 14.1 16.6 13.8 13.8
PRI 31.0 33.6 32.3 34.3
AEFEURE i 75.4 83.4 78.0 75.7
BURFE 92.8 113 101 122
AR 28.5 28.9 25.2 31.0
TR 2 36.4 46.2 46.3 47.7
TR 3 13.5 16.7 19.7 17.5
2 giRk5nbr
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Table 3 Residual aluminum data of bean products from

enterprises in Hunan Province during 2021—2024

- mﬁ# i E.é’f/ T{;% NG
A (mgekg ™) FEA% /%
NI 89 3.93~253 10 11.2
K 226 KK ~0.863 2 0.088 5
(FRUEH =<<0.2)
=8 54 KAt ~126 3 5.56
FAR R 49 2.36~69.0 0 0
TR 177 F M ~280 2 1.13
BL S J8 A 51 5.77~156 8 15.7
T 1 7 25 2.41~653 147 56.0
aHE 7 7.04~435 25 28.6
R 7 7.09~758 44 57.1
M 15 1370~3 160 154 100

T e R A R TR O R s AR T B
fEitBid 100 mg/kg-

B 2748 | 2024 (£ S B | RBSHM

X 4% R TR L LG AR ) AT T ORAEAR I R TR A K
FERR (R EL T 3E TR ) T 38 R S 4 5 7 ™
(O T4 TR R T AF) o K INAE R R B 7 ] — 3
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Table 4 Comparison of residual aluminum content in

different samples from soybean production areas

B N WU/ WOAKIERE/ FHER
2851 e 457 (mgekg ") (mgekg ) W/ %
MR K1 1.96
BER g 24.2

T 955

K2 3.93

T2 31.1

T2 738

KE3 21.0

Y3 138

TR 3 1.66x10°

KE4 15.4

T4 195

T4 723

T[] 44 1 1.04x10*

[ [ + e 2 9.45x10°
Al BN TR 94.0 83.8 10.85
B emGEe) 210 91.6 56.38

iifi T 5L 119 92.2 22.52

[ SN 239 169 29.29
T B L 43.5 40.8 6.21

LA 2 60.5 41.8 30.91
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Table 5 Comparison of pre - and post cleaning results of

soybean samples from production enterprises

ol B b T Ve T/ WAKEEIE/  FHLH
R (mgekg ) (mgekg ") %1/ %
1 B 7.37 2.49 66.21
R il 2 112 41.3 63.13
k2 FEML 7.60 4.28 43.68
k3 FEELL 31.8 23.3 26.73
flk 4 BEAL L 17.2 14.1 18.02
T 13.1 10.1 22.90
FE 3 9.49 7.13 24.87
R4 74.0 43.8 40.81
k5 REdh L 25.6 22.0 14.06
A 31.1 24.8 20.26
R 2 4.46 3.90 12.56
B, I R 60 min s BB I8 B AR LSO | 3 A N

P 60 min 7 A WF 58 BE I kAo

®6 BRARNMBRNENAEREENE N
Table 6 Comparison of residual aluminum content before and after cleaning with different cleaning methods and times
PR K2 K3 NS FEH

dib 277 REa/ TR sk R/ TR SR/ FREIL REE/ ORI REE/ TR
(mgekg ") #I/%  (mgkg™ ") i/ % (mgekg ™)) BI/%  (mgekg ) #1/% (mgekg H /%
#if12h 4.99 35.58 29.8 31.40 107 52.41 1122 16.18 61.8 12.04
=il 4 h 4.09 47.17 37.7 13.15 116 48.19 667 50.17 57.3 18.49
#2316 h 2.51 67.55 31.4 27.61 107 52.15 589 56.05 45.5 35.24
feRlURoR (T 2.46 68.25 29.9 31.00 101 54.85 505 62.32 44 .4 36.77
#8715 min 5.36 30.74 42.2 2.86 168 25.20 972 27.44 67.9 3.41
B 30 min 4.08 47.28 40.8 6.04 123 45.09 806 39.80 56.0 20.36
#E 7 45 min 3.49 54.86 37.5 13.53 124 44.42 626 53.27 50.3 28.51
#8760 min 3.34 56.81 41.4 4.57 116 48.17 523 60.95 43.9 37.50
#8120 min 3.58 53.68 40.6 6.48 112 49.81 538 59.80 40.7 42.04

25 RERMIARTHENKER 2.6 HfttEHHERMERNEES

FKOPKRE IR, R 5RE &K E R
224 mg/kg, B 75 K AE R 101 mg/kg, #8 75 % 5 Uk
120 min /5 KA A 112 mg/kg, B B 4 K 5508 E A
JEAE B e AL JE SRR B AR RN 2 — . RE
Al R A 5 K DA B T Sk e JEORE 7 AR Y TR |
VLR T e (KO I AR R B 1 DL 2 7, TV W rh R A
AR AR B (2 8 PR 0.5 mg/L) , U BH AR 7™ rhomn A 2K 9F ok
i b dE A B U AR AR R E AR T R O
oh SR TE LR RS P 0 A e A AE — R A TR

— 5T .

o RRE A Ml A T P A SR S R
JURE b BR A AR B A AL L X N 2 B IRy RL D R
R A HEAT T VR B, AR TR T AR SR UL A
BN PR ) AAE I ) Rk A5 R X i
FE S HEAT 60 min Y8 75 35 Uk, X BT AT RE A E AT AR AR B
K o an 2 8 BT, 2k 1 U 1 A e P AR Y 4R B s A
LN

ARk A 7 o B R T KUHL S B DR v 3k

L b

4R 30 9 0 5 . 0 RS 05 T 90 o O T 5 T R
i DR B8 b 2 5 T D A 7 7 o B 5 B
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Table 7 Results of residual aluminum content in the main raw materials, finished products, and by-products of the same batch

1k K /(mgekg D) 47K/ (mgel ) EER/(mgekg ') A /(mgekg ) W /(mgel )

4k 1 44.7 0.032 3 7.32 8.73 EN oY
k2 9.28 0.028 3 5.03 2.47 EN oA
b 3 58.9 0.058 9 17.2 11.2 E oA
b 4 66.3 0.016 7 10.5 12.3 E oA
5 44.1 0.017 9 22.4 17.4 P oAy
Ak 6 54.2 0.088 8 13.4 12.2 AK
Ak 7 52.5 0.038 3 12.6 12.0 A
ik 8 42.1 0.0313 9.84 8.05 EN oA

RS ARl iy FE R & R 3T L

Table 8 Comparison of raw material testing results from different enterprises

FRAR B R CT R, LLALTE)

Al FE i 44 B - — — — -
HVERT/(mgekg ) WHvka/(mgekg ) k& He i/ %
k1 N — RO 1020 769 24.57
I\ — 2 (ER) 896 765 14.59
NS — AR Sh i i 2370 429 81.92
I\ — A T T 3330 2100 36.94
ARABU 75.4 42.5 43.66
A AR 70.8 37.9 46.51
B bR 31 i 3 1050 530 49.54
R (R W) 2 250 229 89.82
FE R (Rt =) 64.2 62.1 3.30
AL — T A 101 97.6 3.43
IR IR 149 102 31.56
AR I 127 106 17.15
R T T ) 4 800 3930 18.13
Eve ik b 237 134 43.51
2 AURER 39.0 33.5 14.10
[ERTE €S 35.4 27.0 23.73
JAIE % 64.4 56.8 11.80
TR 36.3 32.5 10.47
XOEHE AR 32.4 25.2 22.22
a3 AR ERCTOE D 242
1T R D 20.3
£ K (2023-12-18) 114
A1E K3 (2024-03-28) 189
4 KERZ 127 71.3 43.85
N 694 364 47.55
i 7K 1.05
£ 9.02
1 R 35.1
5 AR QISR DD 381
il 12 %5 (I 1 50 ) 487
it 3 -80 (T ¥ I ) 8.41
e Ak 1.14%10°
w7 FEMIREY 769

EEP v 526
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