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Characteristics and health risk assessment of heavy metal contents in
commercial wheat flour in Baoding City

LI Dinghao CHEN Miaomiao GAO Peipei HUA Guili GENG Liping

LIU Wenju XUE Peiying ™

(Key Laboratory of Ecological Environment of Farmland in Hebei, State Key Laboratory of North China Crop Improvement and
Regulation, College of Resources and Environmental Sciences, Hebei Agricultural University, Baoding, 071000, China)

Abstract Concentrations of Lead (Pb), cadmium (Cd) and arsenic (As) in commercial wheat flour
collected from Baoding City were analyzed using inductively coupled plasma mass spectrometry
(ICP-MS) after digested by infrared graphite digestion instrument. Characteristics of Pb, Cd and As
in wheat flour with different levels of gluten and processing precision were analyzed. Chemical
carcinogen and non-carcinogen models were applied for assessing human health risks of heavy

metals in flour. Results showed that the ranges of Pb, Cd and As concentrations in 100 samples of
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commercial wheat flour were ND—0.098 mg-kg ', 0.0043—0.043 mg-kg ' and ND—0.032 mg-kg ',
respectively, which were lower than the permissible limits set for food (GB 2762-2022).
Additionally, the carcinogenic risks associated with consuming wheat flour were within acceptable
levels for human health, and could not causing carcinogenic risk. The average contents of Pb, Cd, and
As in the flour with low gluten were 0.81—0.94 times, 0.26—0.28 times and 0.40—0.46 times of
those in medium and high gluten flour, respectively, however, there were not significant differences
between the average contents of Pb, Cd, and As in medium and high gluten flour. Furthermore, the
contents of Cd and Pb in flour showed a decreasing trend with increasing processing precision of
wheat flour. The Cd and Pb concentrations in whole wheat flour were 1.95 times and 1.90 times of
those in Grade 1 flour (P<0.05), respectively. There were no significant differences in As
concentrations among flour with different processing precision. In conclusion, the distribution of
heavy metals was impacted by the processing precision and gluten levels of flour. Wheat flour with
high gluten level and low processing precision has higher concentration of heavy metal. However,
consumption of commercial wheat flour did not cause health risks, which could provide the grantee
of the safe processing and consumption of wheat flour.

Keywords wheat flour, heavy metals, gluten, processing precision, health risk assessment.

NERRETELM A FENREEDZ —, 2R LA NEYRIE, 2R =5k
754 A A0 O F I TR, R TR BRI A | PRI - T RO R R A, R E R
TR PR Geit, 2021 AR AC A /N2 AR T AR GA 2.25% 106 hm?, (5 38 /N A2 SRR 0 AR B 9.53%). 4R 1
TG R RS, A B e R 4 T e ) B H 25 ™, 5 BUR L X N Rk A R
B, KT B 5 X/ NZ KPR TE 4 )@ Pb. Cd. Cu Fil Cr 4 A [FIFRBE bR, b /N2 APk Cd 8 b 1a) B
TN T, HRR R R A 90.82%!%; L i X A Ji 1 A FH A 45 SRR BH, /N KPR EE 42 & Pb Al Cd 1
Fr23 31R 96.67% Fil 16.67%7; T[4 ff a2 F 15 HE X - 58 Cd o507 M bR 3 518 48%, /INEE FF AL H Pb,
Cd #1 Hg & # HFR 50518 24%. 3% F1 3%, BORKFFRL As & s A bR, 1H 2 H 2 A 5w i 4 AU,
T LR As X A A TR A it B XUt AN 28 Z 000, A WIS X 3T 10 4E & F2 1Y 56 B A S/ NAS ki T 4
Ja& B AR 0] R SCHEAT Meta 4387, 25 R R, A& AL 25 CA AR 52.6%, /N FFRL Cd & f lAR 05
ik 64.1%P. A MR R, T ERR & 77 X 2 — 0 SV R+ 1 T 4 R S A AR R GE 12.2%1,
HAP B REY N E SR BREIRI S 32 TS X, 15 Y ) T BB AR a0k 18.5%!M. K Ik, /NE 1
S B LT B F R PR 4 TS Y B 2 A T 2R e 4 A 7 A T ) AL

IINZERERLAS TR 07 B 4 J 1) o3 A RRAE AN [R). A5 IR 98 3 B, Pb 2 B2 SR A /N2 I Bk e 8 07, R BRkr
i 22k (B 5 H 5% ) FRPRY 2 Ot 5 EE 10%) Ji5, Pb & AT 23 B B AR 53.73%—60.74% Fl 72.84%—
76.85%; Cd T2 RARTE L IRFL A, bRk B2 5 kPR Cd & B U FEAIK 20.30%—23.98%!"7\. #ff 5% R 1,
Cd fll Se B4 5 5 S U R LEA Y, UL e FHAL ST E R 5 fE AL P AL R, A3 078 R ot - 55
B TR T AL (LA-ICP-MS) . X S48 56 6618 (XRF) FIAN K 25 T84T (NanoSIMS ) 45 5 A J 7 48  5T
REAEDRERL A, KB P B A fE Sk 2 v, As B LLVE RS A T8 SAEE TIefiRgL ey,
A B 5 A A3 R B A B R R R, Pb AT AE RN B MR RY 2, 5 FFRLE I Y 57.54%, 1 Cd Al
As B LE O IRFL, 43 95 FFRL R Y 69.42% FT 67.70%. T 43 Ja 15 /N 22 KPR [R]85 14 3 A7
SHAFEIEA K, I, B8 4R 7EFPRLAR (RIS 1 20 A5 Xt /N2 TRy 4 4 i T HA S 2L 048 2 L.

INZERT R B K2 MR LRI G B, b R 2 R RLEE Y 11%—15%, IRFL 5 kPR EE Y
80%—85%, W2 (i ¥R T 5 1) 3%, /INZZ A KL S /N 22 KPR 2 )2 5 IR 3L 43 5, I HE AR ZL AT I
B, SRR 5 PR A5 A B, ) B A AN ] A5 R FH 34 150t 3l AR 24, /N K EREAE I TR B e A v
F R OB 2 AR ZE R FE AR Sk /N 22 N TR R 4 2 TR R DRI TR B R A1, Bk o AR
. BEST B, AR IO I T A0S R A RS 4 R G, BB RGN IR FL R
BB, O RGN LT R G IR LA S B/ IN 22 A2, s Ry ok i vl B TR N RS B A 2 e
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H Ry A 2 AR, TR TR TP Y 22 BR8P, i T HE G & Pb, Cd Ml As TEFPRLA 2K IR 2 FUIRFL A
[ A A A7 A 22 570072, ] B S EROA [N A B Tk < s o5 AP A 22 57 A B ad il o B /N A A
[ B3 %7 iy HH P Al Cd 54, A UMLK K CR-IRER B2 ) P &5 12t 0 28 i T 4K B CRURDIR R BZ ), B2 PR A5 A1l
LRy Cd A Po 5 i BEAT 35 22 S BT ELR T AR TR Hh S [ o TS 38 T 0 A R AIE 1 AN 2 AR,
(LT = OMTET = o N O 3 E B N e M = = D 4172 17 N T IR ) e S W Vi G g - TR R e = D
or AR, Pb Ml Cd A 5 SERE A A E AL S, HpsRE A B2 At/ N B2 | IRFIRH B,
AR S AR T A 0 B, A TRFL R, 5 TR A SRR A TE AR DGR, AT DR
B, R AEAF LIRS P 8 B B P AT AE a-BRBEZE Y, & 5 0 1 IR AR, N T RS T R As TR AE
S5 LA. F I AT AN [ A3 7 A 4 e R R ] AT AR 2

AR5 38 S AT A4S DR T DR B 4 Pb. Cd Il As & ik EA TN, S AR IR A L n T
R 2 THI By v 9 T 8 5 B AR AL, W TR IE 2 DR i B TS T2 8 Pby Cd 1 As 3 BERFAE, TR (g FRE X
WL, AT DA /N A 22 4 fin T A= = 4 BE A Al

1 MBLE )7 (Materials and methods)

1.1 kR

2023 4F 2 H—3 A TOE & K T . ok ) RAE /N R AL AL 100 453, A DR ™ b A T
A 83 1, AT Ve 16 3. ORE 19 03 JEEDT 12 4. A 104 TG 9 £, HBHE 7 43 . Rl 6 3.
SRFE I 2 oy FARTE 2 435 SM4E WD AE 17 £, Horhdb st 4 0 IDAR 7 0 V0 3 4. HAK 1. B
L FIVE DR 1 . e s A TR AR A 1S O, Fh i TR A 74 O, AR DR AR 11 003, DR 4% REUID TORS
FEHEAT A2, L AR — S DR | BRI AR DR L A v TR L A R R4 2 T 4 Al 31, 3. 44,
9., 3 0%, 10 M FE S AAR TN TG . B3 03 10 M AR S BEFLEX 20 ¢ 2247, TR 65 °C Mt +, TR & E T
4 °C UKFEPRAT, FRIUTE YRR Pb, Cd F As 4.
1.2 FESIERS I E

FREL 0.5 g 7247 T M AR &, 2R HNO5-H,0,(5:2, IR F L, [ 25 48 A4k 23X 500 47 FR 28 7, £t g 4ti) 1
i, T8 i I 8 el RO B A B TR T 1 /L (ICP-MS) ( PerkinElmer 23 7], NexION350X, USA ) il & I #3
1 Pb, Cd Fl As 1Y & 1, THUMAE fb LN ZE K bR e 51 (GBW (E) 100493 ) #E4 7 1E R B2 VRS %5 B 45 1.
IF[R A B 23 AR DL 22 BRARR T4, Hirdt P, Cd I As B IR 85%—115%(Pb, Cd F1 As 5
BRI BR 43514 0.02 ug g™ 0.002 pgrg™ F10.002 ug-g ™), FF4 B b k.
1.3 FE 4l XU P S 7R
1.3.1 EEJETG YN AR IE

MR 4 B 28 4 [ FARME 5 R i5 e IR B ) (GB 2762-2022) B3 bR vk, 45 9 W% 88 in T 5 o 42
Pb. Cd I As BYFREHRAEST 514 0.2 mg-kg™. 0.1 mgkg™'g F1 0.5 mg-kg .
1.3.2 AARAERER RS A

H 4 EPA 255 XU 5 B8 8 4 (IRIS) F1 [ Brii i 6 52 0L (TARC) [ AH A 98 2R, 15 4 vl o3
R ECEY) FONAESUEY R, ot Cd il As B TEUBEY IR, Po 8 THESUE MY R

RAEYIFEA RS T H Y REE S ADD, AN

C<IRXEFXED

Ao, A AR RS PEAN R S H B0 LR 1.
A2 B ) S PR AR AR, R IR
1—exp(—ADD; x SF))
- 70

R“:Zn:Ri (3)
=1
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K, R A= BIEY T i v NBUBAE KR, a™'s R A S BUR Y T U ABURAERES, a'; ADD; N
P2 BUR W) 5 i 1 H 2 5 BR R 4R, FAO/WHO 5 8 dh %5 5 % X 2 51 2 (Joint FAO/WHO Expert
Committee on Food Additives, JECFA) il & 4 A9 PTMI & 25 pugkg '™, As B 5% ) S % 7| & Jy 3x
10 mg-(kg-d) " SF; WAk 2=EU Y it i BB IE REL Cd 2 6.1, As hy 1.5, 70 H-F-¥ %1

e WPN N 3E AN R R VR SINE 2 ¢

Table 1 Parameters of human health risk assessment model

2%
TSR & Reference value
Evaluation parameters Meaning LN JLE
Adult Children
C; TEP hEE 4 i/ (mg kg ™)
IR HE YR AR/ (kg-d™) 0.5 0.177
EF VeI A/ (d-a) 365
ED Ve BRI a 30 10
BW R kg 70 16
AT YRS TN el d 10950 3650
A AR BUR Y RS PPN R, ik =00k
ADD; x 1076
R=—""" 4
‘ RfDx70 @

R = Zn:R,. (5)
n=1

o, R, AR AR BUR W RO BN N BUEAE KRS, a's R A AR SUE W T 80 A AR SUE KUK, a '
ADD, MAb A AE SR Y T i 1Y H ¥ 2 #E 5 E, mg(kg'd) 5 RID LA AEBUE Y R R E NS5 R &,
Pb R FZ IS5 N 3.5%107° mg- (kg-d) ¥, 70 Ky F-14 F5 4.

EPA HLE AR 4@ 15 Y vl $5 32 B9 KU K- Ry fE 10°—10"* a ™ 2ZJ], 24 Ry <10 a™! B, Fm 4}
N FETC AU 5 > 107°<R <10 a™ B, oA WU, AARTT 4552 KU K5 2 Ry >10 a7 I RN A 4L
ETE 58
1.4 Hdllsor#r

>k 1 Microsoft Excel 2016 1 Origin 2022 #4788 43 1 LA K HIVEEI R, SPSS 24.0 et #F #4748
TR M, R B T 2273 M1 (one-way ANOVA) HE4T i 2 PEAG 56, SR i e/ B 35 22 5795 (LSD) ik
A A AN [ 507 0 ROAS B2 %) o 4 e 80 XU I S50 IXURS: 1) 22 57 38 v e, ST AR AR T G367
TEHEATPIAS HEAE AR [R] TR A7 7 5o TR BE R, B 4@ O ik . SO AR B0 U 25 5 1 3 1k LA

2 75 545018 (Results and discussion)

2.1 fRENERK T ESE Pb, Cd Ml As & BRFHE 4T

JAAE Y 100 4 DB AL & P 4 S B AN 3R 2 R, TR Y Cd A R 100%, Pb £ H R 98%,
As K5 HF K 97%. W H Pb 445 5k (0.021£0.0014) mg-kg ™!, Cd “F-H) 4 4 (0.013+0.0003) mg-kg !,
As V¥ 5 0 (0.015£0.0007) mg-kg !, 35 A8 i 3 & 5 b s Y 9 BR & A5 o (Pb 0.20 mgkg ™', Cd
0.10 mg-kg ', As 0.50 mg-kg', GB 2762-2022) . H:H1 Pb (75 5 R EL(CV=82.84%) iz K, Cd Fll As A5 5+
FEN, UL EA P E 4R Pb 2 ANEIN T TR K.
2.1.1 AW ERE T ESE Pb, Cd Al As & RERE

HF 100 173 TR BE 5 43 AR . Hp A AN R A =2, ANTRI A ) Ry Hh 428 Pb. Cd A As Er A 1
JIE 73, v S R v A TR T P R As B A R TR TR, A TR H P R A R SRy I TR 1Y
2.49 51 2.18 £5 (P<0.05) , = /i 1H ¥ H Pb Fl As 25 S 2 AR A7 1KY 1 3.85 A5 il 3.62 1% (P<0.05), i Fl
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v TR R P AT As S R0 B 25 s W N Cd SRS I TR R, AR R
Cd & &1 1.23 £%(P<0.05), A Cd V38 5 HAL Sk Cd & &0 8 & 2 5 (P>0.05).
2 WD ESE ST (1=100)

Table 2 Characteristics of heavy metal content in samples of wheat flour (n=100)

HeERAEH  EE/(mgkg!)  FIE/(mgkg™) SN O HFRE/% FrAfERR &/ (mg-kg ™)
Heavy metals Range Average content Coefficient of variation  Over-standard rate Standard limit value
Pb ND—0.098 0.021 82.84 0 0.2
Cd 0.0043—0.043 0.013 38.66 0 0.1
As ND—0.032 0.015 46.75 0 0.5

7. ND, A4 H. ND, not detected.
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Fig.1 Contents of Pb, Cd and As in different gluten flour collected from the markets
B & T A5 5 3 K F- 4 e, TR EE )R P, Cd Al As 55 A 1 N B, H v A TR P,
Cd 1 As & 1 0 25 T3 TRy (121 1) 33 mT RS ph e 01 TR 2 1 B & B s, 30 13.5% 7244,
7T A5 AV TR 2R 1 B TS TE 1% 224 10% DL R /N RFRD R R ) R AR VE AR L BREE
H . B E A A E A, Hoh B 8 0 8 AR I RE B, — LU A 198 U TN IREL
HR RSN A3 0 AR A TE AR DGR, TN 2R R P R R S E A A A R AN, A E SR W]
Cd 7EFfRp EE S8 WM 4558 RIS, AL SR E ARG, As [k E 2 LIE A K
HAZE G WL S/ NSRRI IR L ), b 28 8 B2 TS A R B3 AL (—SH), 70 T S R &R
(Gly) FIE B2 MR (Cys), RIS A2 1) B-Ir B 4514, B H 2> 7 [ & K e 7 N T hi i
(—S—S—), TR E SA AR, “HEMTARE o RIS, 8o 5 ERREE M. FEX K
FEBFFELE R B, ¥R Cd 57 S BB E TR M 2R (Met) i B ARG, IXSL R ALY S AL S 5 T 4%
il 2 BT & 0 B, R RESR Cd M SE M B R4 5 0 A . XA WOk B T o0 A1 R AR BIE 5 TR R 3R
B, Cd Ml As 3K S TUR, B o MEFFRLIRFLARAL RAR 0y el UL, /A2 ob rh 8 42 15 2 1 2H 0 8
AT 2 A A5G T RE R 5 B0 7 T T A AR Y S (B — A P 15— AP BRAIE.
2,12 N[R)HNORS BE TR B 4w R AR IR S A
N T LIPS BEAE N RS FE A6 0, B 4 R 5 B A AR, R R 90 7y T T 43 DAy R — 4 T
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Wy R AR . bR DR | S DR RN 4 A TR, 25 SR AR 2 . BE N TR RS, DR Pb A
Cd ¥ i 2y S B AR AR 3. X P 10 55, 4 22 THORY R 38 [rA b P2 5 o 1 3 8 TR — A R
(P<0.05), 73 5| Jy e il — S5 RS B9 1.90 A% F 1.73 A%, bR DR N4 ) — 46 108 v Pb ~F- 38 & 5t 430l
R — SR A L3 A5 AN 161 i, (B2 22 5 AR 3 (P>0.05); X Cd i &, &k Cd P&k
L BRI Cd &5 1.67—2.08 1%, FEfil —SF Mk i Cd ¥ & Ak, w22k Cd &
Y 0.49 155 (P<0.05). AN[FEN TAEBE ARt As & 25 R AR 1 3 (P>0.05)

(a) 0.05 (b)
0.10 ¥

=

<o

=
T

0.08 -

o

o

o)
T

o

=)

)
T

Pb concentration/(mg-kg™")
Cd concentration/(mg-kg 1)

B
N

2 W EASEN TR BEWIR H Pb, Cd Al As 5 5
HE: (a) . ()R SM R R IR TRTE AR Pb. Cd N As B fiks PRI Feof R M40, o (RAETHI(E, * (A 1, — IR (ke
Fig.2 Contents of Pb, Cd and As in different processing precision flour collected from the market

ABIFFE I, BEE TN TR B2 5 0, DA v ER g 1 BRI Cd A P A AT TR, {H As S22
SRR (K 2). BT ATFERIRE R B, 22 BRIk K Jm m] £ 450 AR 2> H 3 8, TS Hh P, Cd & it [ iR
S0k 65.00%. 42.62%, As 5 Bk [ IR 5 34 60.97%!17, T I TRG B S ) 5 B 42 I A B R[] T i
55 Cd. Pb I As 7ERFRLH B Z0 A i AT 5. IR AT 50 0 B, e et J2 P L B SO k) ke ri
B0 BT 73 M (LA-ICP-MS) 45 2R [, 224k Pb & B0 TS Hh 2.02—9.80 1, Pb EE /A 1E
SRR AN Bz v (B2 350 B B BF S 5 0 J2= A B AR AT X R EOEE 3 (XRF) W & B, /N2 1 ks
Pb il Cd 25 7 43 J& JU 2R 5 /INAS v i 8k e MIEE 1 B8 VA O, As TERFRLAS JZ o3 A B A 4 500214 [t
W0 K5 18, T3 o R SR 2 2 Pb I Cd % o S L) 0 KRR B, R TP As o N TR
JERAE AN Y.
2.2 PRGE T TR TP 4 R AR R XUBS DA
221 RsE AR AN TR g Ay Hh e <6 i S50 KA S0 XU PE A

H1 3 L1, AR Y 100 4308 i i 85 TR, AN TR AT 7 1Ry Ry ¥R T 1x107° a /NTF 1x107 a ™,
i BT PSR A 4 T 85 TR B0 XURS: 78 A AT 332 K 22 9 A2 A o JS N AR L R 3 ol ) 508 DX 14
IR Ay AV A3 T R S AU T v A R e A TR (P<<0.05) , IR RS Ry Ay v A R s A T A A 0.76 £ AN
0.71 A5, F Afa A0 g J3 Ay 2 ) 22 e A A 3 ELAS [ 793 TR i A 2 E0I 0 0 N AR ol ft BRI 3% 3
A2 Reg>Rag Roa N Rag 1321 £5—19.20 fi5, JLE>HLA (P<0.05).
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R 3 AE IO B R AR (n=100)

Table 3 carcinogenic risk assessment of different gluten flour (#=100)

Fiﬁ;ﬁ}zfu{ in ADDgy Req ADD,, Ry Ry
IS 8.58x10°° 7.47x10° 1.82x10°° 3.89x107 8.20x107
A P 9.12x107° 7.95x107 1.16x10°* 2.48x10° 1.09x10°*
o5 A 1.06x107* 9.22x10°° 1.09x10°* 2.33x10°° 1.15x10°°
IS 1.33x10°* 1.16x10°° 2.81x10°° 6.03x107 1.27x107
L P 1.41x10™* 1.23x107 1.79x10°* 3.84x10° 1.69x10°°
1] 1.64x107* 1.43x107 1.69%10™* 3.61x10°° 1.79x10°°

1 4 AL, WeBE B 100 43 PR E T i B TR, AN R AT 7 TR P B Rpy 21/ T 13107 a7, W]
TR AN AT RRE XS . T2 TR0 3 % S L 28 3 RSP A B30 XU B, [ A 25 B0 « AR A9 T oy A 38511 v 7
I Rs A53 TET A5 (P<0.05 ), AR A3 TRT B3 Ry, A HH 373 11 o 53 TETASS F) 046 475 1 0.40 475, HH fy i s Ay i A3 =22 1] 22
AN ELAS TR b rp A AR BRI AT RS (e XS R B JL >R (P<0.05).

R4 TEA DR R O KB P (n=100)

Table 4 Non-carcinogenic risk assessment of different gluten flour (#n=100)

TR
Flour gluten ADDg, Ry
AR A7 7.09%10° 2.89x107°
A Wl 1.55x107 6.32x107"°
0] 1.77x10™* 7.21x107"°
L3911 1.10x10™* 4.48x107"°
Lz i 2.40x10* 9.79x101°
=y} 2.74x10™* 1.12x10™°

2.2.2 DR T EBEAS RN TORS BE T8 v o 4 B0 S A Bos RS P

% S AT, WSCEE A 90 AP a7 T B T A e AR TR0 o A 8 3l 43, %o B A L s %) B8098 DXL
PRI Rl — A5 L RE AR b o TR R R 2 IR T A 2 TR (P<0.05), Ry 43l Ry 4 22 T
K 61.31%. 65.26%. 64.26% F1 68.14%, H o HE B Ry =2 0] 22 5 A8 W 3. HAS TR0 TOKS B2 1A Hh Ak 2
SRR P AR T S ) (g R AU 2T R K Req>Rags Rea M Rag 19 2.95—5.83 1%, i A>JL3 (P<0.05), &
[ I T T A3 XA AN 2 0ok A AR i 0 IXURG:

RS TRV BE A BoE KU WA (n=90)

Table 5 Cancer risk assessment of flour with different processing precision (7=90)

A e i
Flour ﬁfcjzjsl]sijrzjiicision ADDcg Req ADDjs Ras Ry

i —4 9.21x107 7.93x107 1.13x107 2.38x10°° 1.05x10°°
G - 1.06x10™* 9.24x107 9.00x10°* 1.93x10° 1.12x10°%

'UN PRIy 9.47x10°S 8.25x107 1.30x10™* 2.79%107 1.10x107
3 [H B 1.10x10°* 9.59x10°° 1.07x10°* 2.30x107 1.17x107
Ex Ak 1.77x107* 1.54x107 1.24x107* 2.65x10° 1.71x10°%
i — 4 1.41x107* 1.23x107 1.72x107 3.68x10° 1.63x10°°
il — 4% 1.64x10™* 1.43x107 1.39x107* 2.99x10° 1.73x10°8

JLE FRfTE A 1.47x10* 1.28x107 2.02x10°* 4.33x10° 1.70x10°%
3 A 1.70x10°* 1.48x10°° 1.66x10°* 3.56x107 1.81x107
£k 2.74x107 2.39x107 1.91x10™* 4.10x10° 2.65x10°

1 6 T, WCAR 14 90 3 P T T B TRIAS , 4 AN [W)N “T0KG B2 0 23, X6 e AN L 2 3 il 0 I E B0



662 7N 54 1t 2 44 3%

DRV 34 2 B A « A ] — 5 AR 1 1 A9y k2 (0 T 42 22 A (P<0.05), Rpy 73331l 09 22 22 T B3 1Y) 56.90% Al
52.55%, HUEORG BTN 22 18] 28 52 A8 1. 32, ELAS TR0 “TORS 2 T By vh Ak 27 BOIR S 0 o ARS8 Bl ) £ e XL
PGy JLFH >R (P<0.05), AN [RIAIN TS B2 TR P49 A8 200 A MR 1A B0 XU

R 6 AR TS B A AR B0 KU T (n=90)

Table 6 Non-carcinogenic risk assessment of flour with different processing precision (#=90)

—
tﬁ]ﬁ;buﬁéﬁ N ADD,, Ry
Flour processing precision
TR — 55 1.34x10™* 5.45%x1071
R 4% 2.16x10°* 8.80x107"°
2N FRUETAIRY 1.45x107™ 5.90x107
3 Ty 2.31x10™ 9.43x107"°
o 30 2.54x10™* 1.04x10°°
R —4F 2.07x10™ 8.44x107
TR A 3.34x10™* 1.36x10™°
JL#E FRUETH R 2.24x107* 9.14x107"
3 TR 3.58x10™* 1.46x10°°
SR 3.94x107* 1.61x10°°

U AE, TR B LR S A R, TR G b I A S T R R A v A XU FE G EE . X
B V4 45 T B A W R H ) R A B ST [RIRE 26 B Pb. Cd. Hg. As & = ¥4 738 E 2 522 A ik PR 1% (GB
2762-2022), H AN AR 1 B fidt e RURS: . B iF 98 &2 BEMIJN KoK #h Cd., P, As 19 HQ 4K T 1.0,
BRI/ FHIZ RO AT AT RE 5 18 PR . 28 [Tk, f4 5 T 5 1 0 5 42 J& Pb. Cd Fl As 1
HABRR, B IR R AS 250 A AR s Bl A o 5 (ke R DR, o JL i oy e R IS 1) 4 3 v T R, 7T L L
T G T A7 A DRV . TR N TR B AN [R) A5 ) 23 5% e E 4 i A A, 0 RS RIS, A s 4R
Cd. Pb Fl As # thill , 12245 5T R /INA2 DR 48 4 T A& PR A4l . R0, 42 22 & v Jin Tk
JE AR I TR

3 %512 (Conclusions)

1) P88 T8 100 43 10 #F 5 P B 428 Pb. Cd R As % i ¥ R M 3 & & 2 PR A i (GB
2762-2022), T4 H Cd 46 H K 100%, Pb K Hi % H 98%, As K R 97%, Horb Pb 48 7 R ¥ =,
7 82.84%.

2) T A P 48 Pb A As V-2 8 Bk v A5 A0 v A TR > MK A TR s Cd P R
Ay b S TR > 535 T by T B S[R3 TR Pb. Cd I As b A 3 i B AR B0 K B0 XU [R) e 22 31
Shys HP AR g A DA > MG TR, HLL B>

3) T TR HE AR TR RS B2 43 2%, TR 52 4 @ Pb 145 5 0 6 B Ry 4 22 TR A3 1 A Bk 3 o T
T — SR, TR P Pb R M A A A B0 AU 2R R - 4 3 T >4 i — S bR oE DR, B AL
B Cd P& B RPN 22 WA B3 5 THeH —SF I, As & B0 JC B 3 25 5, kb Cd F As XA
1 B A S0 IRURG: TR BE e B Sy 422 T > B A, LS A
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