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(BRI 54.98%—63.44%, P<0.05) , fHAEBEE SRS T Cr & B A EE ) [ K& i DA ARIE T A A
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Abstract To more comprehensively and accurately assess the bioaccessibility of Chromium (Cr) in
vegetables and its human health risk, the PBET method combined with SHIME model was used to
determine the vegetable concentration of Cr in different treatments (raw and cooked) and the effects
of gut microbiota on Cr bioaccessibility. Four common vegetables (pepper, mustard, pakchoi and
cabbage) were collected from Lead-Zinc mining region in Guizhou Province. The results showed that
the contents (dry weight) of Cr in the four varieties of vegetables were pakchoi (13.86+7.33) mg-kg
>mustard (9.84+1.79) mg-kg"' >cabbage (9.53+1.60) mg-kg”' >pepper (5.28+2.48) mg-kg.
Although the cooking process could significantly reduce the contents of Cr in vegetables (range of
54.98%—63.44%, P<0.05), the contents of Cr both in raw and cooked vegetable samples were still
exceeds limit standard of Cr stipulated in the National Food Hygiene Standard (GB 2762—2017: 0.5
mg-kg™"). In addition, the study found that the highest bioaccessibility of Cr in the colon phase, adult:
(22.56% + 9.23%)—(36.04% + 11.45%)); child: (19.74% =+ 8.26%)—(34.53% = 10.82%), which was
1.10—6.00 times and 1.05—5.77 times higher than those in the small intestine phase, respectively.
And the cooking process significantly increased the bioaccessibility of Cr in the colon phase
(6.11% —21.51%). Compared with the hazard quotient (HQ) in different digestion phases, the
cumulative probability of HQ calculated based on the bioaccessibility of Cr in the colon phase
showed higher health risk, which was about 6.17% —62.12% higher than in the small intestinal
phase. The result indicated that the gut microbiota in the colon phase could increase the
bioaccessibility of Cr in vegetables and improve human health risk. Therefore, it was necessary to
comprehensively evaluate the bioaccessibility of heavy metals in foods in the colon phase under
different edible conditions in future research, to provide more scientific reference for human health
risk assessment of dietary heavy metal exposure.

Keywords vegetables, chromium, bioaccessibility, gut microbiota, health risk.
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L) B N b iz TR oh R ) N AR B XU 5 v 7, DR R SN G viero) HAT 505
A R R S A, LA A S R S P P R A A2 BR A S0 A, 2 [ B L E BB T — BB 5
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AL ph AT UL, R A i [ B R AR ] 45 R A AR B XUBS: DA T i RN 8 AT
(). SHIME #5 B0 JE — R RS0 25 18 T Sh 2B B I 3058 e M A S R e, Hal, [N Ak i
FHZARSME IR IE T i 38 A o3 H SERIR K Cr A AR im0 ), (B SC A F SHIME BB 53 1



4 3] RIHE A5 i 3 A 0 i 3 8 T 2 e 8 2 i R N A R XU A A4 1099

E AR T DR DR S T E 8 S8 Cre 1942 1) T 2 e R N Bt IR 4 52 i A 412 3

ARSI EZWFEN A e (1) LUV X 4 Fhgi S A IFTERS G2, S B it i £ A 2 A b AS ]
FAF N ESE Cr & i (2) RAMASN 7% (PBET! B4 SHIME #8085 3% h Cr 7E 5 | /Mg il
S5l Oy BERY A=W T 25 28, IF o3 BT A4 AR R W R Y xE Cr A ARIEE s (3) 18 A HAfa e KUK 17
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1 MRS 7 (Materials and methods)

1.1 RS REE ST BT

BECER SRR T 2020 4F 9 F 2R A S BEEYVREDT IX N R Ja RO S A AR #E (104° 13'—105° 1'E, 26°
47'—27° 27" N). T B SRAE DX A SR T iU ORI, 3 3t 32 MR 462 1) SR 47 1 BSR4 6 B 1 K
AN B S R (5—10 #R ) T RETT 52005 U BAEA, BUZIR G50 R I 1 kg VERIZCRAE A 14
BRERFEA TG _ARZS, 8 AAEHE 208 s A . R DI RE S AL 5 B ( Capsicum annuum L.) (n=14) | I¥3¢
( Brassica juncea( L.) Czern. et Coss) (n=10) . /1N 4 ¢ ( Brassica chinensis L.) (n=7) Fl 1 ¥ ( Brassica
oleracea var. capitata L.) (n=4)4 Y 1 J& B ULARE A28 5 & BR80T 35 AN ke .

>4 H 3z [l 55 i i SR A ot 7 S 0 28 25 8 /K e e T RSN AR S, 43 AT & R 40 I 1
EETKIEVE 3 W, IR TR T G KO, P85 FRIBGE 3 AT & HIFR 4 100 °C 47K b #0365 min, 1F
Ry A S Yy ] PR A R S R B IR 0 BT 100 °C BEAR R 15 min, BEJS B A AP FR
SEFESL AT E T 70 C HERE TR RIEIE T UIRE . BFES | 2k 100 H 05 5 2k A B R AR A 5 UL

B SR i T iy AR [ AR ME (GB 5009.123—2014), 248 HNO3-HCIO,(9:1, V2V, 4% 40) ¥ i
TH i, IR FH o R A 45 B TR &% B 63 (inductively coupled plasma optical emission spectrometer, ICP-
OES) (ICAP 7400, Thermo Scientific 23 ], 5& [ I & A il Cr % 3. S S 30 25080 F) oAty Tl S 2k, 1)
— LRI A 3 R A R AR ) BT (GBW 10036, 1 TR RFE 5T BE, Cr: 0.105 mg-kg™) . 45 FAFE 5L
FIEATAE il BEA T O], AR B -2 (DR 98.9%(92.3%—102.8% ), HAE AT & iz oK.
1.2 invitro SE5

ARWEFEAL I in vitro S5 77¥5 9 PBET 2 (H F/NMz BB 455 SHIME #8 (251 B B ), Hoh 4
Fo By B v Jim 38 S AR A R VR T W 44 fa B 2 (1 44 6 2 LFE S 1 44 24 5 W) B e 2 RE 5 (5 24
HEE TEA ST WGTT 6 A YR MU A R A& 25W) . #8825 10 Tk W 1 i 2 06 T R 40 )
FERT SHIME #1925 7 [ B, IR GBI A (RC-6) FEATHE I K5 S 8], 45 K INF 1] 375 L e v
B E SR, TR SIS TT pH AR AR TE R K R 4R RE 37 °C THIRRAS. 1 6 /NI e i i
s AR ORIE S A AR T IR AR . 20 3 FA & 4 JE R 5 3%, 45 B B a8 GUUAE W 1 R IR T
(2R (1748.10£51.11) mg-L™', AR (530.60+£22.07) mg-L™") FIEES 2 i (£ (8.69+0.12) 1g CFU-mL™" A4
U4 L (7.6240.09) 1g CFU-mL ™ B4 ) £5 5 5 26T e Ry S 2R 1719, 52 AL JRINT

(1) B BB MERRFRI 3 g B SAE i T KR B0, B S T AR (N S AR L SRR . 3
M2 UK CRRAEAE) 5 E 8w, IR (PLZal) 75 pH &2 1.5, B s e i & 3 4117,
BT 37 CHHIRAKBIRG A ARG 1 h, BB A2 S WU N, I 0.22 pm TEHLGLAL
TEREILE, 4 °C PRAFTEI.

(2)/N B Be: 1) 15 ASALL B B2 ol Js 1 T AR T PO AL,/ N T A (N 25 B A A A IR TR, OF:
i FH A T NaHC O %5 818 55 5 0 1) pH AL & 7.0, 4k 22 & F 37 °C 1H R /K W 4 39 4 vh 21 s 9k 35
4 h JEWIBU NG R ST, 32 0.22 um TEHLIALIERE, 4 °C fAE R

(3) 451 Be: 4/ N A ALL B B 25 TR FS 1) T A V8 i S 3% T TG 2 8 22 T T DR AL TR IR I, 23 31 DA
BN FI L SHIME #5814 25 i B B b WS A AR B 38 AR W i 48 o, 937 BV A /S Pk,
PAPRUEIR R 25 1 k22 BT 37 C HIR/KIEIRG A S 4R , 48 h J5 WSS I M AL, 42 0.22 pm T



i

1t 42 %

3

1100 578

PLIFLIERE, 4 °C FR-AE .
BT L /N TGS B W B SO P R T 4R Cr % &R 1 ICP-OES HEA T2 , A4 T AL B B ik
25 FURE S R AT A i 04T 00 a1, [R) B 2 B 2ok R b SR i AR S0 1 R 1, T A2 I R B A
(BY400032, Cr: 1.80 mg-L™")24 K, “F- ¥ R0 (103.52%+0.57%) , 45 AT G Bds 2K,
B ESE Cr AERHLE L /N S S5 B BU A Pl 454 (BA) BT A= (D) T
C,xV
C,xM
X, ¢ N NS B R 4R CrikIE (mg L), VRSB BEH AL A BAABU(L), C, Mk
FEREL Cr P (mg-kg "), M ONERSERE S FRBUT & (kg).
1.3 B3R Cr iy A E B XU P4
T PPAREE S Cr 1 i B e AU, SR FH 96 [ BRI (R 7 38 I & 11 f B XU E A 45478 (USEPA ) , Jf:
RGP E )8 Cr AEY AT X VPR T s AT B 1, 52 T4 H & A &t (EDD Fil & 3 Ry 45 4L
(HQ), XA [m] 5 58 A HE OB FIILEE) i gt e XURS: A T PPAG . A1), 25 S8 BIFAG i R b e FH ) R R =
B DX SRR R AR AR 23 5 OO 45 SR B AN v, L, 51 A SRR 2 (Monte Carlo) BEALELHL,
RIS XU TP A 3 5 M 3R A A B 2R, L AR AU DR TPty 225 SR ) A A 20,
B Cr Ak H 4R (EDD /A (2) 115222,

C;xBAXIRXEFXED
— 0,
EDI = BW AT x 100% 2

A, O WP ESIR Cr ik (mgkg s BA WEE3EH Cr (AW AT HE (%) 5 IR Wk 56 A AR
(ke)s EF JpALTRIE (d-a”); D S RGRFN (0); BW 0 ARFPAIUCT (kg)s AT 0 P9 23R (o), L
(RS BORE L 1.
BESER Cr M R B (HQ) 233k (3) 1R 2,
EDI

HQzﬁ (3)

b, EDLIUE N 22 30(2) P4 R, RID Wik f Cr 43 H 2% 4 3.0x107 mg-kg '™, 24 HQ>1 i,
N B P2 AR A B KU . 1R T 20 2 S B B Y LS PR BT A B0, AT 328 FH 224 S v Cr /Y
RS AR AT 2 R AT R XU DA

R MBS AR

Table 1 Parameters used in the risk calculation and distribution pattern

BA (%) = x 100% (»

e
At SEX Reference value ST BAEAE
Variable Define W (> 18%)  JL#E (218%) Distribution pattern Data sources
AR Pepper 2.88 1.44
J¥3% Mustard 200.00 100.00 . YangZ09),
IR/ (g-d") $#EARKUptake rate i XHBUE A A BRI
/I 3Pakchoi 111.60 55.80 T
‘H i Cabbage 300.0 150.00
ED/a 772 J8HExposure cycle 0—24 0—6 SN
BW/kg {AH it Weight quality 0.00, 60.61, 3.19 9.52, 29.14, 28.97 XPBE S35 FREER -2
AT/ -4 7 @2 [B]Mean exposure time EDx365 HE SR
EF/(d-a™) T REIN#K Exposure frequency 180, 350, 365 =M Huang2”
C/(mgkg") T4 JE & HHeavy metal content EIN I - N
N XEOEZS AR ABFF
BA/% AT 45 Bioaccessibility BN

1.4 Bdlsrir
A 53 /i F Microsoft Excel 2010 Al SPSS20(IBM) Xt K4 #8474t 1140 #r; il /E Fi Origin2017 Al
SigmaPlot( 16.0) #R {4 52 . 4 T $5e A B B b 9 /0 i B XU 52 37 Ak 2o 2 v 22 5% S B0 Ao o 1, 38
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Crystal Ball(11.1, Oracle) ¥ {4 H () 52 ¢ R DAL A TR A5
2 5 54718 (Results and discussion)

21 B ESE CriEE

AR XORE R M 4R RS D Cr & & (T 5 03 2 fron, RN/ AR (13.86+
7.33) mg-kg '>F+ 3¢ (9.84%1.79) mg-kg "> H #5 (9.53+1.60) mg-kg '>BR AL (5.28+2.48) mg-kg ™!, A [] Fh 2 5%
SelH] Cr WM SRR R i A 7E 22 5 (P<0.05) , o i 285 S 3R I HH B00m 0 s AR BB ), X S AN I BIF 9 45 51
AEARLEOL, 33 AT B8 A2 U PR T I g AN i S 28 S T 22 (4 T B 8B4, (R B R A A B b AT 3 o i
RO — 288, TR ZE 1 AR T A A5 0 R S AR XS 138 Cr iy WSO s 2 |l 3B 435 [m] Bsf i
FE R KA R Cr HAT B M AR08, R IE T R A 1 4 20 P i X o R UK 2 7
FN 5, T2 R AL A SR AR O, S ) FE R B TS e R R AR i (GB2762—2017) &
PR, 4 PP 3% Cr & B 0 8 [ 48 B 2 B (0.5 mgrkg ™). MAh, #5358 % i 1R oK 28 07 kAT Ab 35 1
Cr & =i h (1.93£0.76) —(5.07+0.61 ) mg-kg ', 5 A g3 1 Cr & &%t H 4t & B, e il /K & 07 AT
DL B RG4S 2R 2% Cr I35 K- (P < 0.05) . Horp ) BARURN/N 1 32 4 i iR B 5 3 TR L
B =, 290 63.44%, LU IF A 5, 735 F B L4143 51 29 8 60.90% FiT 54.98%. Zhuang 552 Fl
Xu SE0T A ST & B, R K A T 2O R e o 4w 1 KT S AR, I 32 R R T e Ui
KRR AT AR A SV AE, S BUK SRR H Cr il U SE TR b 2 = Ak b, DT R AR T i85 2%
i Cr &1,

F2 4MEANERRE Cr &R (TE)
Table 2 Total concentrations of Cr in the four vegetables (dry weight)

o /(mgkg™)

i Contents
Vegetable name H 2
Raw Cooked
B Pepper 5.28+2.48 1.93+0.76%
I¥ 3% Mustard 9.84+1.79"° 3.84+0.79™
/N3 Pakchoi 13.86+7.334 5.07+0.61%
‘H1% Cabbage 9.53+1.60" 4.29+0.33%
FrufEBR{E Limits 0.5 mg-kg' (GB 2762-2017)

T RPEUR A REAS IR v 225 8 [R] RS R FR B SR i Cr B i 7R AR BV BRIR) 22 S {35 (P<0.05), A IR)/ING FRERR AN
RIS A Crig iR R B3 (P<0.05).

Note: The data were expressed as sample mean+tstandard deviation; Different capital letters indicate that the significant difference of
contents of Cr between the raw and cooked treatments of vegetable samples (P<0.05); Different lowercase letters that indicate significant
differences of contents of Cr between the different vegetables (P<0.05).

22 BHUNAW B ST Cr (YAl 257k

i3 PBET 35454 SHIME #RIXT 4 Fpigh 2 4 )8 Cr (A9l 5P E A0 o8 2 B (I 1), B By
Berh AR S v Cr A= Wy vl 25 7E 14 - 448 (8.77%+4.07%) — ( 12.78%+2.56% ) W& 125 T /N i B Bt (5.42%+
2.60%)—(11.12%%3.23%) . iX —Z5 F 5 F A WF 8 25 AR, 2T 5x 25 R0, 8 1 i I A5k
e A B A T AN EEN R, BRI A B TS ESE Cr WIEMES ) ENE
¥ 2 /NmPY B, WA NaHCO; 1ML pH (EM 1.5 F+ 2 7.0, [FIEFERE CO,° B3N, S 80Um
VSR 1Y) Cr 25 5 18 5908 PE PR v & A T3 sl PR B S 0z, BRAIR T Cr IS 3Pk, Cr AR W] 257k Hh
IR R A TR, B T AR A T AR T 4 T 1) A W mT 4 ki H o FE R . R R o —
FlER 11 T RE RS B Y, o JHL 26 s 67 fEL Ao i RE 3 1 4 S AE S B P A IE B T Y 48 Cr B T AL
AW, XA BT Cr REFE MRS, R B B RR TE IR 5T A A T8 o B 8B AR IS, 75— e R
eI B W 4 A W R, DT AT LR — 20 B R S Cr MV A B B LA T 25 R AR 1 il
2 —Fh 1 BT, X Cr & 1/E S B 8 AR R0, (57 W %) 55 88 R A A T4 8 B 45 &9
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(T B, AR HE F oy W B 76 B B BB 1T 1Y) Cr B8 F-HE A GVRUS 45 5 & AR KA AR L TCUE , DT il L i
JEFNA YAl 5 MR, T 5 ARG SR D Cr AR A XS LRI, &Mk S sk b Cr 76 B B B
(23.89%+13.35%—34.86%=+6.44% ) FI/Niz B BE (13.15%+4.23%—26.80%=4.88% ) A= 1) vl 25 1 (1) - 15
R T AR R 3, X T B3 BB A3 9 29 K 55.17%—63.33% Fil 52.81%—58.78%, 3% i REVAI A T
o T 7K A R S i R A A R K L SR T T A B A0 M A S, S O A O B g IR,
PR AT DA tE— 20 A iF 85 52 v Cr 76 B I Ak R 093 B, 48 v A T 4544

60 - (a)

50

40 F

a
a
a
a

30 | -

- O

be
20 |
be 1_ = c

[m]

Bioaccessibility/%

o
o

[O]

10 H e

0@@5

G SI AC €CC G SI AC CC G SI AC C€cC G SI AC cCC

S Mean 8.77 5423248 312712.7811.1226.5724.9311.01 9.38 22.5619.74 11.1510.65 28.08 29.23
BB Max 15.42 9.49 5536 47.2816.8416.77 38.9933.3819.8315.70 35.2630.85 15.5316.54 38.45 39.18

F/MEMin 2,03 1.3817.90 1525 5.82 6.21 13.9012.54 3.83 4.52 10.92 8.08 5.20 6.59 18.83 16.99

ML Pepper I+3 Mustard /INE 3 Pakchoi Hi% Cabbage

bed
cd a a
] d
a be
&
— O] |O
O al |o
&

[ R IR R N TN S NN TR S N R S
0GSIACCCGSIACCCGSIACCCGSIACCC

SEHEMean 23.89 13.15 36.04 34.53 34.86 2680 2830 2823 24.56 22.67 2682 25.15 24.78 2257 3391 34.05
B R{EMax 47.65 21.99 52.79 50.66 48.85 3351 4178 39.14 31.97 28.61 3897 3867 31.70 30.12 4459 4827
B/MEMin 413 589 1879 1837 2723 1945 1744 1893 1601 17.36 1362 13.66 10.73 19.10 2725 27.86
ML Pepper FF3& Mustard /INE 3 Pakchoi H 5 Cabbage
B1 A()RAMmBST Cr B /NG NG AL E 2507 W B A= T 45 1%
1 G-H, SIM, AC-HUASE M, CC-ILEZ W ; AR FREFRIE —BHS T E A8 Cr FEARME(E . /NaREE ) Y] 25
a5k 3% (P<0.05)

Fig.1 Bioaccessibility of Cr in raw (a) and cooked (b) vegetables in gastric, small intestine, adult colon and

Or m

So-b

I
r=1
T

v
==
T

(S

Bioaccessibility/%

[O7]

N
=]
Ll

child colon phase
Note: G-gastric, SI-small intestine, AC-adult colon, CC-child colon; The different letters means the significant differences of bioaccessibility

of Cr in vegetables in the gastric, small intestinal and colon phases (P<0.05)
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23 i BEsE T EA IR Cr A Ak

/N i 28 465 B B B, AE R A BEEE SRR TR Cr AR W AT 45 M Y 7 889 L 0 oA B
(22.56%+9.23%)—(36.04%+11.45%); JL#: (19.74%+8.26% ) —(34.53%+10.82%) (& 1), 43 &/ Mk
By 1.10—6.00 £ F1 1.05—5.77 £, 45 KR W45 1 Wy Be b i B A= W E T 383G hn 17 g e rh i 4
J& Cr iy A Wy nl 25 P (P<0.05), H &% 3% & & AL B2 5 o 3 m T 25 W By Be Cr iy A4 9 vl 45
(6.11%—21.51%). XF L/ B B, S5 vh & A £ & (58 G0 9, 1 28 7 18 1 A ) 2A Bom A g
J1, B BE AR WA T TR AT T Ak 2 4 0 B SRR K Ak B 1 T T A AR R . R
Jo T T A A P S A s AT HILBT T, W R BN AR AR T D R A S Cr BRI AT AR, 3 &
FaBy B Cr B9 A0 nl 25, DI B0 W W Be s B /N Y B, Be Ak, s B4 & Cr ZE AL B b iy
A AT 25 MR B T AN [R] A A 24 R 281, HL A2 B A5 38 1A= M0 i s o) 4510 an A AR iz 2 T i i R £ 8
J# (SRB) . #k38 B (IRB) MFLER AT 25 1l i S Cr( VD) 8 JF 4 Cr( D) JE R ) Cr (1) BE A% LAY fift
ATE R PRV W AR A E Y, T T8 s A ) A A 2 oh BT 7= A By A 7 ) (U B BB T R« S % i
iR 55 ) 23 e i AR 1 A5G, b R 5 AR D7 IR (SCAFs) E LG LR . IR . T R A LR Y]
REAR A 2 %) pH (™7, T AT G A Cr( ) AW i, S 3UEE A B Be i Cr AT 25 1k v T/ N B B
T4 HEFH O AFILE) S5 B Be b Cr (A ml 250 e B, 78 K 2 805 32 A8 b, IO 25 1 By
B Cr iAW ml g vk v T LEE, X v RE 2 th 108 B e W A 22 5 0P 8. Yin 269 Rt fiil 1
P A TR 8 3 AL E) I e O xd 38 As QI LA 2257 25 b, 25 B B b i i i
AP IS E AR Cr AR A, Az M MeE A 2= S 2 .

BT A5 BT R SR i A Yy T SR R R R 2 —, iAW TP RE T R E Y
G JE A S B AN BCAE AT 25 PR 2 TR R LA DG FR P, (E R 2 R R 45 1 B B b i TE AR
Yyxt T H 4 JE A W) AT S5 PR RS . AR R B, AR SO AL B S S b AR Cr TR 54 BUE
Yya] v 5t 2 UM G (P<0.01), AHOG R 2L R 0.383—0.483, Hil & Cr & g R AE 45 1 i BOR R I 3K
A AT b (R 2), X n] BB 2 T 45 B BB Uk W R RS i TR S8 E 48 Cr R B
. Yin SRR A AL ROR T 4 Cr i 54 B R A RULEE) A= 9 AT 45 1 2 ROAH oG [RIAE,
Wang 550 fift FH] /N BRUBEARL & B/ IS L 28OS RNDE 32 rh 3 43 Ja 4 4 i 5 AR DA vk 2 TR i 25 7
FHE K FR (R=0.430, P<0.05). KWI7EH 25 B Be h I B AE WV E R R 8 Cr S B SR I
e LR W AT 2.

2.4 B Cr G & 2 85 1Y M e XU DAk

FIH USEPA A XUBS PEAT AR T8, - B 552 4 - 25 A 1 3k AR ASSH0L B8 AL XU TP A A 78 v 4% S 850 ) AN ff
FEPERY, ATHE 2 T2 S v Cr B A1 3 MHALBY B Cr A9 m] 25 VE0) HQ 1 HQ 1y RFMER, 45
RWFE3 F3 Y HA R AFERPREESE Cr BB R YA AR, AR HQ $5 5L F N
(1.17x1072£2.68x107) —(1.45x10°3.95x107°), JLE A (1.25x107£5.50x10°) —(2.27x10°:1.21x107) . &%
JERWY, B AN AR 3 Mg SRR T3 HQ B A 42 4 8 1, (HAR TS B ER L 8L A HQ ([
I NAH 36.19%C ) F1 37.83%(JLE ) Bt T 1, HILE MG R B8 BO% ik = TN, XY AWl 45
PEAE IE RURS: PEAG 45 R 5, JE F N R L H B B (23.89%+13.35%) — (34.86%+6.44%) . /N iz B Bk
(13.15%+4.23%)—(26.80%+4.88% ) 545 i B BE (25.15%+9.48% ) —(36.04%+11.45% ) 4 Fh35: 32 1 F- 14
AT e (B 10) 3 H A2 HQ 1 (1.53%107°43.90x107) —(5.19%107'+1.52x1075) BEARFRAR 28 44 4>
FEN, (B EH R G K PTE HQ A 3.96%—16.68%M A ) Fl 2.81%—18.37%(JL# ) it
TR BIE 1, FBH AW ] PR B IE S5 v] BRAREE S b Cr (9 fR 5 XURSE, {H 8 FH T 5 | %) i R RS AT R AN
A0 BAE, X LN S i i B BN 3, B T 25 I B BB 2 i AU 48 HIORT AR AR
HHEC/NA B BESRE R T 24 6.17%—62.12%. X —45 R 5 AR SCHE 3R Cr 7615 1L B B v A= 9 ] $ 14 A8 AL AR
AR, BPS5 1 B Be KT/ N B B, T 938055 BY F R 4SS 2R U 45 21, AT & 30+ 3 rh 8 & R 4
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Fig.2 The regression relationship between the total concentration of Cr in raw and cooked vegetable samples and the
bioaccessibility of Cr in colon phase (adult and child)
Note: Data in the figure are the + standard deviation of the sample mean
F3 BRTESEE Cr i E A AL
Table 3 Health risk assessment of Cr in vegetables
HQ
BRI B (H) &=wal gt UNB) e 41k (%5k) YRl 41
Vegetable name Total contents (Gastric) Bioaccessibility ~ (Small intestine) Bioaccessibility ~ (Colon) Bioaccessibility
A JL# A JL3E A JLz A L3
Adults Children Adults Children Adults Children Adults Children
BB L17x107%+  1.25x107+  2.83x107+  3.85x107+  1.53x107% 1.89x107°:  225x10°  4.99x107+
Pepper 2.68x107 5.50x107° 8.74x107* 8.09x10°* 3.90x10°® 1.45x1077 7.90x10° 5.31x107
Ir 8.79x107'+  9.93x107'+ 3.01x107'+  4.09x107'+ 2.28x107'+ 2.82x107'+ 2.43x107'+ 3.08x107'+
Mustard 2.51x107° 6.66x107° 8.98x107° 1.19x10°° 6.76x107° 1.70x107° 7.37x10°° 2.87x107°
UNEP: 6.48x107'+  7.89x107'+  1.57x107'+  2.10x107'% 1.44x10™'+ 1.51x107'+ 1.64x107'+  1.69x107+
Pakchoi 1.80x107° 6.83x107° 4.52x107°° 6.26x107° 4.13x10°° 4.27x10°° 5.11x10°° 5.28x10°
" 1.45x10°+  2.27x10%  3.59x107'+  4.90x107'+ 3.28x107'+ 3.38x107'+ 4.85x107'+ 5.19x107'+
Cabbage 3.93x107° 1.21x10°° 1.12x107° 1.45x107° 9.39x10°° 9.59x10°° 1.40x10°¢ 1.52x107°

T BB S R AS B i O 22

Note: The data in the figure are the + standard deviation of the sample mean.
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Fig.3 Cumulative probability distribution of the hazard quotient index based on Monto Carlo simulation of adults and

children exposure to Cr

3 2512 (Conclusion)

(1) MBI FAYEE X ORAE 1Y 4 R SERE N, 764 MUK B 25 F FRES b Cr S 238t T
A i AR AR P A PR MEBR {1 (GB 2762—2017, 0.5 mg-kg ™), BAR B B Z R T 55 S5 ke S
Cr &5 (P<0.05), (HEI U 580 T 415 L B B v Cr i A 9] 251
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()&l B, 4 PP ESE Cr RAEY R ks T B A/Na BB, Hvi4 e EORAFILE)
L5 Beh Cr g LE Ml 45 1k BoAT 22 5. R A Wy vl e i =R vh Cr 93 HH B, HL 321 T i
PREE A 22 57 B B2 T

(3) NP R KUBS AN v, 6T LU T 25T A B B IR £ 2% 5 AU A B, 2 T 25 M B BE A= Wl 4 P
P B DX, 50 i . A IR 3¢ Cr 535 0T 5 1B A9 N AR B AU v, i 3 Bl A= 00 Cre AR AL A B 254
JH. PR, AR R T R N A RRE AR A 5, 255 S £ ) v o < SR 7R 45 i B B 2 2 1 1 i BR XU, DA
L5 FOR7 T e IR SRR .
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