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konjac K. Koch products in Southern Shaanxi in 2022—2025
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ABSTRACT: Objective To investigate the aluminum contamination level and its sources in Amorphophallus

konjac K. Koch products in Southern Shaanxi in 2022—2025, and assess the dietary exposure risk of aluminum from

these products. Methods A total of 109 Amorphophallus konjac K. Koch products were systematically collected
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from Southern Shaanxi. The aluminum content was determined according to GB 5009.182—2017 National food
safety standard-Determination of aluminum in foods. The average daily consumption was estimated under 2 kinds of
extreme assumptions, namely the tuber consumption estimation method and the dietary fiber recommended intake
back-calculation method. Combined with the aluminum content data, the chronic hazard quotient (cHQ) was
calculated using the point assessment approach to evaluate the dietary exposure risk of aluminum. Results The
detection rate of aluminum in 109 samples was 78.0%, with a median content of 28.8 mg/kg. Among the 29 samples
with aluminum content exceeding 100 mg/kg, bulk products accounted for 65.5% and non-ready-to-eat products
accounted for 86.2%. Under the general consumption level estimated by the tuber consumption estimation method,
the cHQ values of all samples were less than 1, indicating acceptable risk. Only when the theoretical consumption
(0.0982 kg/d, based on the average recommended intake) calculated by the dietary fiber recommended intake
back-calculation method was combined with the 90th percentile (P90) aluminum content (261 mg/kg), the cHQ value
was greater than 1, suggesting a theoretical potential risk. Conclusion The overall aluminum content in
Amorphophallus konjac K. Koch products in Southern Shaanxi is relatively low, and conventional consumption by
the general population is safe. However, localized contamination is prominent, and bulk non-ready-to-eat products are

high-risk categories for aluminum contamination. It is recommended that small workshops and farmers’ markets be

taken as key supervision targets to further reduce the dietary aluminum exposure risk of residents.

KEY WORDS: Amorphophallus konjac K. Koch products; aluminum content; risk assessment
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FH1TE

B A s OGS BEA AN, s AR H B (limit
of detection, LOD)Z3 %>~ 0.5 mg/kg 1 0.3 mg/kg, E&FR
(limit of quantitation, LOQ)43-7l 4 2 mg/kg F1 0.8 mg/kg. 45
RUTHE M AR, A7 mg/kg.

1.4 EERENKLITME
SR B T A 4l 2/ B A AR R 41 48 (World Health

Organization/Food and Agriculture Organization of the
United Nations, WHO/FAO)#E ¢ £ i HH AL~ B B 1 2%

BITAG ) SR B R AR, ik —Ts Y
7% X% i (chronic hazard quotient, cHQ), cHQ #i/NXUK:
BN B HBEEBARE AR, SRAALKXQ)IT
B cHQ. 4 cHQ<1 I, FIRMFFE B 44 A R KUK P 4
%Z; M cHQ=1 W, FRUIR N EWAE RN BZ 1% ol
JRE R0

Epr= <P )
bw
EDI
HQ = — 2
HQ=" I )

K EDI A AT 5o R E A H 5348 A (estimated
daily intake), mg/(kg * d); C Bl & P 5% &, mg/kg;
D Ay RBEE A3 HIH 2, ke/d; bw i 253
1k (body weight), SR E A N F-HREIRE 60 kg;
ADI H45 1 5 H 257 3 A & (acceptable daily intake),
mg/(kg * d); 28 WHO # FAO B4 %% 7% 5 23 (Joint
FAO/WHO Expert Committee on Food Additives, JECFA)AY
I, R S AT A2 5 A & (provisional tolerable
weekly intake, PTWI)ly 2 mg/kg!'”, #% % ADI Z[FF
0.286 mg/(kg * d).
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Table 1 Aluminum content and distribution of Amorphophallus konjac K. Koch products

| GRS Er M %
(L - *|Z§ BRE P7S PO0 Kt - - 10‘(’] -
I\ =S il >10~ >50~ >100~ >200~
/(mg/kg) /(mglkg) /(mglkg) /%
(mgke)  fmghg) P S10melke 5o mekg <100mgkg <200mgkg <300mgkg 00 mEke
109 844+130.0 ND~749.0 288 1040 2610  78.0 312 10.1 10.1 9.2 7.3

TE: ND AR, ASHEAE AR L H/NT 60%, SR ARG HERH 1/2L0Q (1.0 mg/kg)f U, 3£ 2~4 A,

®2 TREERAAFRNEFHREIERSH

Table 2 Aluminum content and distribution of Amorphophallus konjac K. Koch products with different consumption methods

\ N g% A S

f R ;”/ZE *n‘iél O P90 il 10 50 Skl /ioo 200

Kku M ™ ! /(mg/kg) /(mg/kg) /% >10~ >30~ >100~ >200~

- (mgke)  Jmghg) T PoS0meke g pmokg  <100mgke <200 mgkg <300 mgkg 00 MEke
o 38 3404461 ND~I91.0 218 752 868 52.6 2.6 10.5 0 0
JPRE 71 111.0£151.0 ND~749.0  41.9 302 74.6 19.7 12.7 9.9 14.1 11.3
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AR ER Ot i e, e o e XU B 0k, R A B XU Gz
mTRIEZ.

23 AEIBRIEHEFHMPHNESENT

i ) B TR E JEE 2 it 4 S HBCRE S P e I 2, AR
ErRMTRAE LR 3. & 1. DI AL AR & ARG ) EL il
INF 60%, FAGHEEFRSE—LL 1/2L0Q (1.0 mg/kg) AL H 43
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o T A8 (44.3 mg/kg)) 3.0 1% #REKRT 100 mg/kg
PIFEA 5 1 (38.0%) & F A 3% il i (15.3%) 1 2.5 %, &
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Table 3 Aluminum content and distribution of Amorphophallus konjac K. Koch products with different packaging specifications
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P ke maney (MR RO <tomghe g clo0mgie <200 mgke <300 mgke S0 mEke
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T4 59 44.3+64.7 ND~310.0  21.6 1140  81.4 35.6 423 6.8 11.9 1.7 1.7
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e Vi M 180 meke HR 13 GYREAMAS EOVRRL, &
@20 _ggﬁ 40.6% (13/32). RIEHIX 17 ByAE &L B4R & RV E N
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# 10 ) JoH 1R R ARG (1/17), A 5.9% . I OB
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B R [I 2 00 B = ) it 65 5 ek A1

Fig.l Distribution map of aluminum content in different
categories of Amorphophallus konjac K. Koch products
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AR5 R FEIAR i A1 15 530 B 2 T ) I 34900 2k (DA T 0
), DA AN RS 2837 50 T 0 KU PG T K o
251 FEFRSEAABEREALBEFNETHIELEE
SHEERTHWEERER (& 5% 0BG
S5t 20 U] ) TR U A LA S R A i
n, SR CPESHEE ) hemRERTHR AN
2.8 kg(PA T I 1N AR SF G FAR PR 2, 1150 S 288
B HWHRE A 0.00767 kg/d(VATH41), Bik<-EE M0
Eoar i o T < N i K72 Rl = S O W OB =3 9 R W53
RIS,



282 £l L A SO A A 4 F17%
x4 TREMEBHEFFIRASERNT
Table 4 Aluminum content and distribution of Amorphophallus konjac K. Koch products from different regions
AR PHaRET R b Poo Rl AR
Z) s /(mg/kg) mghkg)  Amgkg) /mZke) /%  <10mgke < ;)11?1; he < 1(?(? ?T:g e < 221)031; e < 323)031; kg 300 me/ke
g3 60 76.6x113.0 ND~641.0 26.9 212.0 83.3 28.3 35.0 8.3 16.7 6.7 5.0
&Gl 32 118.0£171.0 ND~749.0 37.2 343.0 59.4 40.7 12.5 15.6 3.1 12.5 15.6
[kt 17 56.6+£77.7 ND-~278.0 29.3 140.0 94.1 17.6 58.8 11.8 0 11.8 0
*=5 HREARENKRER
Table 5 Dietary exposure risk results of aluminum

i H WE/(mgkg)  CFHHERE/(kgid)  FHATE/Kg ADI[mg/(kg - d)] EDI/[mg/(kg * d)] cHQ
P 84.4 0.00767 60 0.286 0.01080 0.0377
LREIA 28.8 0.00767 60 0.286 0.00368 0.0129

P75 104.0 0.00767 60 0.286 0.01330 0.0465

P90 261.0 0.00767 60 0.286 0.03340 0.1170
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YIH P, B R KK, SR 0% 6.

PRI 2 i SR T A A R R Fe IR
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FOAR 2R KU b 77T e 32 Y0 L (H Y R s 3] P90 4
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B B IR 7 e A1 ey XSS R i 3

e FE AR R RS, JECFA 1% 5E (4R PTWI (2 mg/kg)%l
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b T b DX F A 5 5 0 A I ) U o 5 L AL
SOIEA BSR4 0.416 mg/kg®®, 25T B[R] I 2% i 4
TR, PSR EREAZ NG, SR RE
BT BRI PTWI, BEAnBAE (R B

Ak, Bk & &b % 4 R (Buropean Food Safety
Authority, EFSA) 2023 4F & Aii () B Hr A 45, K40
Y 42 ] It 32 35 A i (tolerable weekly intake, TWI&1T
H9 0.3 mg/kg?7, LARMERS TECFA (8 PTWI B N 245 .
FRMARERZ S, ABE5E b HIH SR &2 0.0982 ke/d(LA T4
Py, B & oh He  0(28.8 mg/kg), XA A4 R4
AR 5 EFSA HEfE TWIL Y 110%., X—45 Rit—4m
PR R A S AR A R RS T AT A
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Table 6 Dietary exposure risk results of aluminum

T H F&E/(mgkg) P HNRE/(kg/d)  FIKE/Kg  ADIU[mg/(kg+ d)]  EDI/[mg/(kg * d)] cHQ
FHIE 84.4 0.0982 60 0.286 0.1390 0.486
EREIVEAE 28.8 0.0982 60 0.286 0.0471 0.165

P75 104.0 0.0982 60 0.286 0.1700 0.595

P90 261.0 0.0982 60 0.286 0.4270 1.490
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KoM 25 R 5%, e LK 109 403 8 255 b AR 6 Hy &
ik 78.0%, FRAiECH 28.8 mg/kg, P75 F1 PO AHXT i,
FEZ I AR IR, S B R b DX S A A

i R ARAL T AR, (B TR JR R 5 Y o ™ A 1
Ulo BE—2L W R S AR A I AR A B, 2SR A
PAAE R BICR I - G F2, FERORIT T &5
AR g/ MR D BT A, T R R AL
A B4 A 70 T, T JSURRSE I R T BR A) Jo h
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S cHQ BI/NF 1, FREH HLIY 237 50 T 5 2 5 AU ik
FrIEZER, —BABETIER &, ERTRESSER
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