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Developing a HACCP plan for assuring the safe production of “karashi-renkon”
(deep-fried mustard-stuffed lotus root) based on analysis of the 1984
outbreak of type A botulism due to vacuum-packaged “karashi-renkon”
Proposal of HACCP systems for prevention of food-borne botulism (1)

Kazuo HISA*, Ken-ichi HAYASHI* * and Genji SAKAGUCHI* **

In 1984, an outbreak of type A botulism, involving 36 patients and 11 deaths, occurred from
deep-fried mustard-stuffed lotus root. We analyzed every processing step experimentally and
theoretically for identifying the factor (s) contributing to the outbreak and attempted to establish
a HACCP plan. When mustard-miso stuffing (with an Aw of 0.92) was put into the holes of lotus
root, which was refrigerated overnight, the stuffing was pressed out of the holes. The pressed-out
stuffing had an Aw 0.98, supported the growth of C. botulinum type A, and must have been heat
treated to reuse. The subsequent temperature abuse contributed to the primary growth of C. botu-
linum in it. Of the subsequent step, temperature control only can inhibit the growth of C. botuli-
num. In this outbreak, all subsequent steps failed to prevent the secondary growth of C. botulinum,
which allowed toxin production. The proposed HACCP plan can prevent botulism by controlling
the growth of C. botulinum in the reused mustard stuffing by applying control at the four Critical
Control Points.
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