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Determination of Hydrogen Peroxide Migration Amount from
Bamboo and Wooden Chopsticks to Food Simulants and
Its Migration Law

FANG Zhengjie, WU Luming, SUN Teng, MENG Dong”

(Xuzhou Comprehensive Center for Inspection and Testing of Quality and Technical Supervision, Xuzhou 221000, China)

Abstract: Objective: Established a measurement method of hydrogen peroxide in different food simulants, studied the
migration amount of hydrogen peroxide from bamboo and wooden chopsticks to different food simulants and its migration
laws. Method: Used spectrophotometer to determine hydrogen peroxide, established a standard curve of hydrogen peroxide
mass in different food simulants (water-based non-acid food simulators, water-based acid food simulators, alcohol food
simulators, oil-based food simulators) and absorbance, used correlation coefficient, accuracy and precision as inspection
indicators to verify the methodology, taking the type of the food simulants, time, frequency and temperature as investigating
factors, the migration rule of hydrogen peroxide from bamboo and wooden chopsticks to the food simulants was initially
explored. Result: The correlation coefficient of the obtained standard curve was greater than 0.999, the recovery rate of
standard addition was 84%~113%, the maximum relative deviation (RSD) between spiked parallel samples were all lessed

than 10%. The migration amount of hydrogen peroxide from bamboo and wood chopsticks to the oil-based simulant was
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smallest under the same conditions, the migration of hydrogen peroxide from bamboo and wooden chopsticks had a short

rapid release process, and then converted to a long-term slow migration release, the migration was a long time repeated

process, and there was still migration detected at the 8th time, as the temperature increased, the amount of migration

increased significantly. Conclusion: Spectrophotometric determination of hydrogen peroxide amount in different food

simulants was accurate and reliable, hydrogen peroxide migration were detected in different food simulants of some

bamboo and wood chopsticks by this method, its migration law was a long time and repeated process, the migration rate

could be significantly increased by increased the temperature, the remigration amount of hydrogen peroxide in bamboo and

wood chopsticks could effectively lowered by boiled in water at 100 °C.

Key words: bamboo and wooden chopsticks; hydrogen peroxide; food simulants; migration law
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Table 1 Standard curves and detection limits of hydrogen peroxide in different food simulants
Y LM PUE RBR TrER R (ug)
KB & I GRESEK ) y=0.0206x+0.0022 0.9992 0.49
IREERE T A (4% L TR y=0.0229x+0.0031 0.9993 0.44
R E B (50% L B) y=0.0297x+0.0044 0.9993 0.34
T AL (R ) y=0.0195x+0.0025 0.9991 0.52
F 2 ik mIeR R oK B
Table 2 Recovery rate and test precision of the method
LY Jndz i (pg) i (pg) TR (%) RSD(%)
20.0 17.2+1.6 868 9
FREEAERR LB ALY (B ALK 80.0 75.4+5.4 94+7 7
160 141£7.2 88+5 5
20.0 16.8+1.4 84+7 8
IKIERR I L AR (4% LR ) 80.0 71.7£3.2 904 5
160 148493 926 6
20.0 17.9+1.4 90+7 8
TR BN (50% 2 ) 80.0 75.643.1 944 4
160 151+7.0 94+4 5
20.0 227422 11311 10
TSI CRIHE T ) 80.0 77.2+6.0 96+8 8
160 147+10 92+6 7
3 PRSI R
Table 3  Test results of actual sample
- FE A A 25 5 (ng/mL)
ALY
15 2% 35 45 5% 65 75 85
KRR M £ SN G ALK ) 3.57+0.18 2.85+0.25 7.34+0.29 1.43£0.13 ND 3.28+0.17 ND 1.07+0.05
IKBERRE B S (4% 1R ) 3.76+0.14 2.71£0.22 7.84+0.27 1.28+0.12 ND 3.41£0.15 ND 1.12+0.11
SRR (50% 2 1) 3.4120.10 2.94+0.21 7.57+0.18 1.37£0.12 ND 3.55+0.11 ND 1.33+0.12
TR ST (RS ) 0.67+0.12 0.54+0.09 1.07£0.11 ND ND 0.57£0.10 ND ND
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