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Risk analysis of hydrogen peroxide residue in disposable bamboo and
wood chopsticks

DU Jian-Zhang'", ZHANG Jin-Jing', YANG Rui*, ZHANG Yu-Fang', XU Shu-Zhen',
MA Ying-Hui', JIA Yan'

(1. Henan Institute of Product Quality Inspection Technology, Zhengzhou 450047, China;
2. Henan Institute of Food and Salt Industry Inspection Technology, Zhengzhou 450000, China)

ABSTRACT: Objective To evaluate the potential quality and safety risks of disposable bamboo and wooden
chopsticks by detecting and analyzing hydrogen peroxide residues. Methods This study simulated the migration of
hydrogen peroxide in disposable bamboo and wooden chopsticks under actual usage conditions. The migration
amount of hydrogen peroxide in distilled water was measured using spectrophotometry, and its safety was evaluated
through 4 steps: Hazard identification, hazard characteristic description, exposure assessment and risk
characterization. Results The migration amount of hydrogen peroxide in disposable bamboo and wooden
chopsticks was 40—110 mg/kg, and the dietary exposure risk factor for the general population (excluding infants and
young children) was 3.3x10°%-9.1x10°%, far exceeding the international default safety threshold (20%). The
residual hydrogen peroxide in disposable bamboo and wooden chopsticks might pose certain health risks to the

human body. Conclusion The conclusion of the risk assessment indicates that the residual hydrogen peroxide in
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disposable bamboo and wooden chopsticks poses a significant exposure risk, and long-term use may pose safety

hazards. It is urgent to include it in the key monitoring scope of food safety. It is recommended to strengthen

production control, improve industry standards, strengthen market supervision, and enhance public awareness to

ensure the health and safety of the public.

KEY WORDS: disposable bamboo and wood chopsticks; hydrogen peroxide residue; risk analysis; safety

assessment
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S, BRI 1 PR, TR TARFA T R AT
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S, AL SRR B L B 22 R 5.

MEHE T (3 2), — IR A F L ST R
G %K 100%, Pso {4 68.35 mg/kg, Pos 4 91.26 mg/kg.
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Table 1 Determination value of the migration amount of hydrogen peroxide in disposable bamboo and wood chopstick samples

RS 3 Y E (B /(mg/kg) SEYME/(mg/kg) RSDs/% ||FEf 25 3 Yl A2 (B /(mg/kg) F-¥{E/(mg/kg)  RSDs/%
1# 733 72.6 74.1 73.3 1.0 26 61.9 63.0 62.6 62.5 0.9
2 529 52.0 53.5 52.8 1.4 27# 61.6 60.4 59.9 60.6 1.4
3# 60.9 61.6 61.0 61.2 0.6 28# 91.9 90.6 91.1 91.2 0.7
4 77.4 76.6 76.1 76.7 0.8 29# 59.6 58.5 57.9 58.7 1.5
S# 63.2 64.0 63.0 63.4 0.8 30# 86.6 85.8 84.7 85.7 1.1
6 57.4 57.9 58.2 57.8 0.7 31# 52.7 53.3 51.5 52.5 1.7
TH# 45.0 45.7 46.2 45.6 1.3 32# 72.2 73.4 72.9 72.8 0.8
8 69.0 68.0 68.7 68.6 0.7 33# 62.7 64.4 63.8 63.6 1.4
9# 82.7 81.9 82.1 82.2 0.5 34# 47.6 495 48.8 48.6 2.0
10# 70.7 71.3 71.9 71.3 0.8 35# 1116 1104 108.7 110.2 1.3
11# 59.8 58.6 59.0 59.1 1.0 36# 61.1 60.4 59.7 60.4 12
12# 82.3 81.0 81.8 81.7 0.8 37# 523 50.7 51.1 51.4 1.6
13# 69.1 67.5 68.0 68.2 1.2 38# 63.1 62.8 64.6 63.5 1.5
14# 58.6 59.3 59.3 59.1 0.7 39# 60.2 62.3 59.8 60.8 22
154 74.4 75.6 75.1 75.0 0.8 404 91.2 92.0 90.8 91.3 0.7
164 1019 103.3 102.5 102.6 0.7 41# 91.6 89.4 90.8 90.6 12
17# 71.8 70.6 71.1 71.2 0.8 424 81.6 80.0 79.1 80.2 1.6
184 69.0 68.1 68.4 68.5 0.7 43¢ 57.7 60.3 58.0 58.7 2.4
194 73.1 728 73.9 733 0.8 444 75.3 77.0 76.4 76.2 1.1
20# 47.4 48.2 48.0 47.9 0.9 454 88.7 89.3 90.0 89.3 0.7
21# 88.1 89.3 88.6 88.7 0.7 46 67.0 65.5 68.6 67.1 2.3
22# 79.6 80.2 78.8 79.5 0.9 47# 89.7 87.3 89.0 88.7 1.4
23# 51.3 52.0 51.8 51.7 0.7 48 57.4 55.7 56.2 56.4 1.5
24# 88.4 87.2 87.7 87.8 0.7 494 79.9 773 78.1 78.4 1.7
25# 39.3 40.2 40.7 40.1 1.8 50# 56.3 58.1 56.9 57.1 1.6

T AT BR R 22 (relative standard deviation, RSD).

F2 —REMASRERIEXEEBESITE

Table 2 Statistical table of the migration amount of hydrogen peroxide in disposable bamboo and wood chopstick samples

TR SO AR 6T S K Bl P RKAH /M
" . Pso/(mg/kg) Pos/(mg/kg)
AR JEi1RY 1% /(mg/kg) /(mg/kg) /(mg/kg) /(mg/kg)
50 50 100 69.68 15.37 68.35 91.26 110.2 40.1
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LR BIAT e B (D) TR R e ) B B N\ RS
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Notification and Assessment Scheme, NICNAS) % i f{) 3l
At o G T U U AR R R S S R . 2B
IR, TEXHENE Wistar R TR, L@ R

0. 6. 10, 20, 30. 60 mg/kg *bw/day FIFHKIF T AEA, 5
25100 d. SEIGZEFRIE, 76 30 mg/kg bw/day R, &P
bk EAL SR . R, 50 E JOULIAS KL K (no
observed adverse effect level, NOAEL) 2}y 20 mg/kg * bw/day!'?,
X6 N RS S AL IR L T RS AR TE, W
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J T ARBUB ST W AR S5 e, AR T
/NI NOAEL {#, Bl 20 mg/kg * bw/day. HEIIER 5
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RAKEB).

HBGV=POD/UFs (3)

A POD Hilif £, NOAEL i AR IR A1, A AL
PRYEREESCE . B R BRI 1B MRS R AR
FE g AkAY; UFs IANHE RE K ah R MERIA
T E L 100 FE AT E REUE AL s, RIA I 25 5 10 £%,
FAFEN G L2257 10 5.

EARRPEASGH, Bk oS LL 100 £5 A9 AT
FERBE N A, FEBLIERE b, PR nast R AN R % 10,
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A 1 AR B AL T B S 484w
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HRE— R PEAT AR i E AR 70 CCAE T 2808
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Table 3 Summary table of EDI values of hydrogen peroxide for
the general population

HIAREERELL)

LY/I5 iy B /(mg/ke)
EDI/(mg/kg * bw/day)
e L 40 0.67
PUR R igE)
110 1.83

3 B R e T RIS RS EAE LR, R A
Tl — R R BT BE R A R RAL R B, AR SR
XU RAE SR AL T B s S Re, A BT HERf AL — bk
P ABE 1 AR U5k B X A A B g Ve XU 41,
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B RITEAE P B EDL 54 4 BR [ H i 52 58 A it
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Table 4 Table of the risk coefficient of hydrogen peroxide

N HHAREERE4 L)
15 4 T HBGV oI B
/(mg/kg) /(mg/kg * bw/day) L
/(mg/kg * bw/day) 1%
40 0.67 3.3x10°

0.02
110 1.83

AR

9.1x10°
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