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Risk assessment of dietary nitrite exposure from typical foods among

Sichuan residents
ZHANG Yu, HU Ru—yue, MA Meng-ting, LIU Meng—meng, XU Yi, LIN Li, SONG Yang, ZHAO Bi, CHEN Wen
Sichuan Center for Disease Control and Prevention, Chengdu, Sichuan 610041, China

Abstract: Objective To assess the nitrite exposure level and associated risk from typical foods consumed by residents in
Sichuan Province. Methods Based on the nitrite content data of 969 samples of typical foods and the food consumption
survey data of 4 504 residents aged 2-96 years in Sichuan Province, a probabilistic assessment method was adopted to
evaluate nitrite exposure using 0.07 mg/(kg BW +d) as the acceptable daily intake (ADI). Results The over—standard rate of
nitrite in typical foods was 1.96% (19/969). Among them, the over—standard rates of pickled vegetables and meat products
were 2.78% (9/324) and 3.09% (10/324). A total of 78.31% of the surveyed population consumed the typical foods; the
average daily intake of meat products was the highest (17.50 g/d). The intake of pickled vegetables was relatively higher
among residents aged =60 years, while the intake of meat products was relatively higher among those aged 18-59 years. The
average nitrite exposure of the total population was 0.002 5 mg/(kg BW +d), accounting for 3.57% of the ADI. Meat products
were the main source of nitrite, contributing 65.52% to the total exposure, and 0.25% of the population had exposure
exceeding the ADI. Conclusion The health risk of nitrite exposure from typical foods among residents in Sichuan Province is
generally low, but there is a potential risk for a small number of extreme consumers of typical foods. Meat products are the
primary contributor to nitrite exposure.
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Table 1 Detection results of nitrite content in different foods

JeyrE Sl BRI BEARRE()  FI(E(mekg) PO (mgke)  Pu(mghke)  FK{E(mgke) KliHR(%)  BIFRE%)
PSR TR 152 1.98 0.25 9.54 45.80 27.63(42/152) —
TEFL 87 6.69 0.50 44.14 168.00 33.33(29/87) —
HH 24 5.94 0.38 61.38 67.80 33.33(8/24) —
B 24 3.24 0.30 24.40 26.00 37.50(9/24) —
T 20 4.86 0.50 2823 28.70 40.00(8/20) —
LaiE 14 5.64 0.10 45.00 45.00 28.57(4/14) —
TIPS E 321 3.99 0.33 19.48 168.00 31.15(100/321) —
igi=d Kk 59 5.75 0.50 30.10 154.00 37.29(22/59)  5.08(3/59)
5 43 3.70 0.50 25.28 30.00 41.86(18/43)  4.65(2/43)
TR 3 124 3.70 0.49 1823 127.00 41.94(52/124)  2.42(3/124)
BT 74 3.08 0.50 19.33 30.90 41.89(31/74)  1.35(1/74)
He sk 24 1.23 0.11 9.63 11.60 25.00(6/24)  0.00(0/24)
G 324 3.75 0.50 18.88 26.88 39.81(129/324)  2.78(9/324)
PRIl i ) 91 485 1.10 35.72 57.00 50.55(46/91)  5.49(5/91)
P97 58 11.92 1.45 30.50 388.00 53.45(31/58)  5.17(3/58)
" 77 6.46 0.50 22.82 240.00 41.56(32/77)  2.60(2/77)
& A 98 2.97 0.59 16.43 27.40 52.04(51/98)  0.00(0/98)
A A 324 5.93 0.66 22.95 388.00 49.38(160/324) 3.09(10/324)
it 969 4.56 0.50 19.30 388.00 40.14(389/969)  1.96(19/969)
F2 A ERIEEGIEE ()
Table 2 Consumption of typical foods among residents in Sichuan Province (g/d)
JeyE Sl IEL BN 3¢ Py, Py SN
TSI iy I5F 3 3.96 0.00 17.23 136.05
TEEL 0.09 0.00 0.00 26.67
[5X:id 0.22 0.00 0.00 57.04
AR 1.28 0.00 7.40 103.38
TH % 0.01 0.00 0.00 10.00
4 0.01 0.00 0.00 18.18
it 5.58 138 23.19 172.86
FalifE Kk 0.56 0.00 0.00 100.00
Wk 0.15 0.00 0.00 3333
M2 113 3.51 0.00 23.29 150.00
®h T 0.47 0.00 0.00 100.00
HeEh 1.89 0.00 10.00 106.67
&t 6.58 0.00 40.00 166.66
PRI ] i /?'.\‘HZJ 3.15 0.00 23.33 133.33
P37 0.73 0.00 0.00 100.00
A 5.50 0.00 41.42 200.00
JE P 8.13 0.00 5333 192.31
it 17.50 0.00 83.33 283.33
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{7 0.25%. % Kruskal-Wallis Y EGE 115007, ARFEAER 5,8 0.004 5 mg/(kg BW-d), &5 T 7~ 17 & (P=
H AR AR ER A AT B A it L (P= 0.047).18 ~ 59 % (P=0.008) Fll 60 % LI I (P=0.047)
0.001), VLK 1; Hip 2 ~ 6 % JLEWE REAKER ARE, W3k 4,

R 3 I AR ALY B bl H T S (g/d)

Table 3  Average daily consumption of typical foods among people of different ages in Sichuan Province (g/d)

N | T PR FliE=E A il i

2~6% 3.51(2.94 ~4.09) 3.43(2.47 ~ 4.40) 11.75(9.62 ~ 13.88)
7~17 % 7.76(6.63 ~ 8.89) 4.65(3.67~5.63) 13.22(11.42~15.02)
18~59 % 5.07(4.67 ~5.47) 7.16(6.35~7.97) 20.28(18.78 ~21.79)
60 % LI I 5.99(5.11 ~ 6.86) 8.87(7.50 ~ 10.25) 18.14(15.92 ~ 20.37)
4 N 5.58(5.23~5.93) 6.58(6.05~7.11) 17.50(16.53 ~ 18.47)

LI5S NEE R 95% CI.

&4 DUIE AR AR E 5O SRR £h 52 88 KF- 3 4ii [ mg/ (kg BW - d) |

Table 4 Distribution of nitrite exposure levels from typical foods among different age groups in Sichuan Province [ mg/(kg BW+d) |

PN N ¥ Py Pos Pas ISON i ADT KUY (%)
2~6% 1150 0.004 5 0.000 2 0.016 7 0.029 1 0.6913 0.70
7~17% 1872 0.002 4 0.000 1 0.0105 0.0195 0.3852 0.27
18 ~59 % 4967 0.002 2 0.000 1 0.008 5 0.014 8 0.7326 0.20
60 %L 2011 0.002 1 0.000 1 0.0105 0.018 1 0.106 8 0.59
EIN: 10 000 0.0025 0.000 1 0.010 0 0.0190 0.7326 0.25
AS[E IS B H 22 505 A
2-6 VAR L H B 8% BHER 0 A T-A7 P AE RS B H 2 8% B A
FeAH =1 150 A =1 872
1.00F LI | 1 1.00k 1 1 1
1 1 11 1
: : Me:lln =0.004 512 : : Mean =:0.002 435
0.75 0.75F
I Wedidn = 0.000 162 I Median = .000 124
(| | (I 1
o1 | Pgs=0.016 667 # [ 1 I Pgs=0.010 488
ﬁ 0.50 W | ‘% 0.50 ]
11 1 11
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025 1 | 025 1
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Figure 1 Fitted probability distribution of nitrite intake from typical foods for different age groups in Sichuan Province
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R 5 VUIAAEAFEE AL 5 AR SR A 8 TTkR (%)
Table 5 Contribution rate of nitrite exposure from typical foods in different age groups of Sichuan Province (%)
S R R : [ REAE. :
2~6% T1~17% 18~59% =60% &AM 2~6% 7~17% 18~59% =60% &\

PSP 5554 1.03 1.83 1.04 1.37 1.35 1.24 1.72 1.36 1.14 1.43
TR 0.62 1.83 3.47 3.41 3.03 0.25 1.09 4.98 5.64 6.09

53753 4.12 4.03 1.39 9.56 4.04 7.08 6.17 1.29 9.24 5.65

Bl 1.44 2.20 1.04 1.02 135 2.76 227 1.81 0.82 1.82

i ia 0.41 1.47 0.69 2.39 1.01 0.58 1.77 1.17 0.94 1.28

R 0.21 0.73 1.04 0.68 0.67 0.22 0.45 1.81 0.16 0.69

IR AT 5.56 7.94 6.25 8.00 6.90 8.50 8.18 7.26 8.06 8.40

e K3 5.35 4.03 5.56 5.80 6.06 7.88 7.03 6.99 12.49 7.67
Wk 7.61 8.79 3.13 5.80 6.06 479 6.94 427 2.94 5.31

IASER 10.29 12.45 5.56 6.14 7.74 6.97 10.21 9.64 6.11 8.70

BN 4.12 6.96 4.17 8.87 5.72 2.83 6.90 434 6.89 9.14

Hedhsg 2.88 1.47 1.39 1.37 1.68 3.89 1.50 2.07 0.98 1.82

Wl et 29.63 3333 25.00 28.00 27.59 26.28 32.11 28.71 28.20 31.36

PRIl i G 13.37 16.85 9.03 9.90 11.45 19.11 20.96 14.76 13.82 14.00
P 18.93 8.79 37.50 21.16 2391 11.91 8.71 20.84 19.45 14.10

" 2243 17.58 17.71 13.65 18.52 23.83 12.21 15.02 11.66 13.61

HEA 7.20 10.99 7.29 8.87 8.08 6.65 12.07 9.64 7.5 8.70

Al AT 64.81 58.73 68.75 64.00 65.52 65.22 59.71 64.04 63.74 60.25

3 i # H ¥R i 0.732 6 mg/(kg BW-d) , %18 60 kg

PEAREE R Won , DU 148 e B S £ 5 Y iR 56 7
YR EE R 0.002 5 mg/(kg BW+d) , B B2 (Pys) N
0.019 0 mg/ (kg BW-d), ¥KTAEERERR ADI {H
0.07 mg/(kg BW-d ). % 2013—2019 4L i HL X
AR S PR - 1 B FE i 0.018 8 mg/ (kg BW
AU 1 4 LR S TR - 34 5 R R X A
%, PTRES IO 9 o I 2 31 TR 6 B TR o1 o
P 5 VU1 18 FEAE 22 57, R 30U B it P 200 9%
i M P O S R AR TR E e T G
UEAh, U2 WA PR AL 2 5 B R AIG T 2013 A [
TR e DA VR IV i R A 2 i Y BTV 25 B U g 22
B USRI BN TR 26 p R R, U4
a5 PR BT £ 5 IV S R R 1 ST BB A F X AR B
BCA XUBS AR AR

ARVEAR 57 A Rk 2 6 1) E 2B ORI A
il i, TTHRAR 65.52% , Horb K BRI o A i TR R
e, Z KRB RE R, 25N 5.17% .
2.60% .5.49% ; F& MES ) TR R 27.59% , g
S KRS MESETTIR R, AFTE 2.2% ~ 5.08% 1
FREe, XTEE 2013—2019 R0 5T HE X A58, 24 A
il & S A R ER R AR RN 9.16% , - F i 13.66
mg/kg, 1575 T DU ) 1148 PR ok AR 0, 0914 TR il
s I A R R 1 et AR AP B b H S i

PEAGEE SR B, U482 0.25% )% R H i £
il I R R Al SR R R ADI, e SRR (18 ~ 59
BB R TR ADIH 1Y 10.42 £, LB A~
AR o TR B S B AN . WA S5 R

RE NI, B H SRR ER G 2 255 0 43.8 mg, ik
THE M AEPER 0.1 g K, EWERILEA
2> FEOV R ER 28, MR R EL h g s 2 2
SV TR A > 3 A R it 152 2 152 L T Y, LA
STV T 6 T (e e ELAT W A JRURS: , S ORE DG T Thmie xe
Bl . BRI 55 A Rk AT 385 3 1) S A
DR U= YN 5 YN

ARBFFEH 2 ~ 6 B NG Al iR £6 7 28 1 AR X %
1R, A5 ar 2L ORI BRI ST A AR . 2023 AR T LA
SEexF R E 3 ~ 35 B4l LI BT R AN Rk 5
FEVEAL, e IR R B4 ) LT i R R T 38 B i
0.003 7 mg/(kg BW -d ), 0.50% It 22 4j )L % 5% 1t
it ADI, SR B LRHAT- 2 2R B R A ADI
AL, HPEARITE 3 KA H AP R SR E R
M JRRR, TCIEAE A AT B IR OB SR & B
K HIRA Ty 2P G2 I WAk it T FE i 40 Tie B S22 1
K S B ARE IS B TR S B8 A MR AR XU 7K T
i

ARUAAAFAE— 2 AT E R 2 XAl 2]
Al >R — 2L 52 - fi SR A v G JRAORL ) i FH
TCMER B BN RIS BT XU IR L £6 A
it MR RS ACEAEAE S A s ARS8 ot i ot 4 fift
FHEE A ERER A 1 SE Bk & rh R ki I ok 4
A F S K 2R MBS, 76 S PR S AT sk &
AR AR, B AU AT e il 5 52 fF 580
FEIBR ], AR UCPEAS AR ARG B AT B S 2, R 5 ik
IRBEA I AEFRER , T B8 S 306 U148 o B AR
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