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Theoretical evaluation of excess cancer risk of semicarbazide from azoformamide
treated bread flour at the maximum usage level
LIANG Jiang, CAO Pei, WANG Xiao-dan, GAO Peng, XU Hai-bin
(China National Center for Risk Assessment of Food Safety, Beijing 100022, China)

Abstract; Objective To evaluate the excess cancer risk of semiearbazide (SEM) from the breakdown of azoformamide
(ADA) as the flour treatment agent added in bread flour at the maximum usage level. Methods The concentration range
of SEM in bread was estimated from the maximum usage level of ADA in wheat flour and the decomposition rate of ADA in
the baking process. The time weighted lifetime average daily exposure levels were calculated based on the estimated SEM
concentration range and the bread consumption data from Chinese nutrition and health survey. Extra cancer risk was
calculated using linear extrapolation model based on the data from experimental animal carcinogenic experiments. Results

When ADA was added in bread flour at 45 mg/kg, SEM from bread theoretically increased the extra lifetime cancer risk
in the range of 1.31 x 10 "-1. 97 x 10 ~*for consumers with average bread consumption; for the high consumption (P97.5)
consumers, the SEM exposure from bread theoretically increased the lifetime cancer risk of in the range of 4. 09 x 1077~
6.14 x 10 "°. Based on the time-weighted daily exposure level, the extra cancer risk of SEM for different age group was
within the range of 10 °-10 °. Conclusion SEM from the breakdown of ADA added in bread flour at the maximum usage

level poses acceptable risk to the consumers. Thus, the current maximum usage level of ADA in the standards for use of

food additives ( GB 2760-2014) can effectively protect the consumers in China.

Key words: Semiearbazide; azoformamide; bread; exposure level; cancer risk; theoretical estimation
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Table 1  Theoretical cancer risk evaluation of SEM for bread eaters with general consumption levels
P K i rf SEM & &t e 58 16 ) E’\ﬂ#ﬁm?k%M# 7
/(mg/kg) /A ADD/(pg/kg BW) LADD/( pg/kg BW) UCR/(pg/kg BW) RISK
12~35 1 113 0.05 ~2.25 2 0.10 ~1.48 2.63 x10 7% ~3.94 x10 "2 3.33x10°° 8.76 x10 7 ~1.31 x10 7
3-9% 358 0.05 ~2.25 7 0.07 ~0.99 6.19x107%~9.28 x 10 ~> 3.33x10°° 2.06x10 % ~3.09x10 7
10 ~17 % 342 0.05 ~2.25 8 0.05 ~0.73 5.17x10 73 ~7.75 x10 72 3.33x10°° 1.72x10 7% ~2.58 x 10 77
18 ~59 % 2135 0.05 ~2.25 42 0.03 ~0.49 1.84 x10 72 ~2.76 x 10 " 3.33x10°° 6.14x10°%~9.21 x10 7
=60 % 902 0.05 ~2.25 16 0.03 ~0.49 6.96 x10 "> ~1.04 x10 ~' 3.33x10°° 2.32x10 7% ~3.48 x10 7
L AR — 0.05 ~2.25 75 — 3.94%x1072~5.91 x10 " 3.33x10°° 1.31 x10 77 ~1.97 x 10 ~°
T —FR A #LT 51t
F 2 A HAKE AR SEM BISBUE KU
Table 2 Theoretical cancer risk evaluation of SEM for bread eaters with high consumption levels
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! /(mg/kg) /A ADD/( pg/kg BW) LADD/( pg/kg BW) UCR/(pg/kg BW) RISK
12~35 113 0.05 ~2.25 2 0.38 ~5.63 1.00x10 72 ~1.50 x 10 ~" 3.33x10°° 3.34 %1078 ~5.00x10 7
3-9% 358 0.05 ~2.25 7 0.21 ~3.22 2.01 x1072~3.01 x10 " 3.33x10°° 6.69 x10 "% ~1.00x10 ¢
10 ~17 % 342 0.05 ~2.25 8 0.16 ~2.45 1.74 x10 2 ~2.61 x10 " 3.33x10°° 5.80x10 "% ~8.70 x 10 ~7
18 ~59 % 2135 0.05 ~2.25 42 0.10 ~1.46 5.45 %1072 ~8.18 x10 ™! 3.33x10°° 1.82x10°7~2.73x10 ¢
=60 % 902 0.05 ~2.25 16 0.10 ~1.47 2.09x10 72 ~3.13x10 ! 3.33x10°° 6.95x10 "% ~1.04 x10 7
LR — 0.05 ~2.25 75 1.23x10 7" ~1.84 x10° 3.33x10°° 4.09x10 77 ~6.14 x10~°
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