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Table 1. Reports on spoiled foods which were examined as a
consumer’s complaint in 1999-2003
(ed: Tokyo Metropolitan Food and Environment Guidance
Center)

Fiscal year 1999 2000 2001 2002 2003

Total number 2871 2888 5390 3923 4804

Main items of unsafe foods (%)
Foreign matter 19.7 18.0 29.7 222 191
Spoilage 45 29 32 33 3.1
Occurrence of mold 3.8 4.5 5.2 3.6 3.4
Unpleasant taste/odor 11.8 9.7 9.7 9.7 89
Discoloration 1.8 1.8 1.8 1.6 1.5
Deterioration 1.4 14 1.7 1.5 1.8
Symptoms caused 25,5 291 249 266 274
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Table 2. Summary of IARC evaluations concerning mycotoxins

Degree of evidence of ) W,
carcinogenicity
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Product evaluation
In man In animals
Aflatoxins (naturally
occurring mixtures of) S S 1
Aflatoxin Bj S S
Aflatoxin M 1 S 2B
Ochratoxin A 1 S 2B
Citrinin ND L
Cyclochlorotine ND I
Luteoskyrin ND L
Patulin ND I g
Sterigmatocystin ND S 2B
Toxins (E graminearum, F.
culmorum, F crookwellense) I 3
Zearalenone ND L
Deoxynivalenol/Nivalenol 1
Toxins (£ sporotrichioides) ND 3
T-2 toxin L
Toxins (I verticillioides) I S 2B
Fumonisin B 1 L

I: insufficient evidence; L: limited evidence;
ND: no adequate data;
S: sufficient evidence. After Castegnaro, Wild (1995).
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Table 3. Risk assessment of mycotoxins at JECFA
Parameter OTA PA DON T-2, HT-2 ZEA FB1,9 3
NOEL (1t g/kg bw/day) 21 43 100 29 (LOAEL) 40 200
Safety factor 1,500 100 100 500 100 100
PTDI (1t g/kg bw/day) 0.1 (PTWD 0.4 1 0.06 0.5 2
Mean estimate of 0.045 0.77-2.4 0.0076 (T-2) 0.2-2.4
intake (1t g) 0.0087 (HT-2) (person/day)
(kg bw/week) (kg bw/day) (kg bw/day)

OTA: Ochratoxin A; PA: Patulin; DON: Deoxynivalenol; T-2, HT-2: T-2 toxin,

HT-2 toxin; ZEA: Zearalenone; FB1, 9, 3 : Fumonisin B, 2, 3.

NOEL: No observed effect level; LOAEL: Lowest observed adverse effect level;
PTDI: Provisional tolerable daily intake; PTWI: Provisional tolerable weekly

intake; Assumed body weight 60 kg.
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Fungal Spoilage of Foods and Its Risk Assessment

Shun-ichi Udagawa
Tama Laboratory, Japan Food Research Laboratories
6-11-10 Nagayama, Tama-shi, Tokyo 206-0025, Japan

From the second half of the 1990s, an increased regard has been given to the fungal spoilage of foods as
follows: 1) post-harvest diseases and losses of fruits and vegetables, 2) deterioration of low water activity
foods by xerophilic fungi, 3) contamination of psychrotolerant or psychrophilic fungi on foodstuffs and
processed foods during storage and distribution at low temperature, and 4) spoilage of heat processed foods
and soft drinks by heatresistant fungi.

In accordance with an international concern about food safety, mycotoxin contamination of foods has
gained much global attention in recent times owing to its potential health hazards. The evaluation of
mycotoxin hazards is principally based on the determination of a no-observed effect level (NOEL) in long-
term toxicological studies, and the application of a safety factor (usually 100). In addition to hazard
assessment, data on the natural occurrence of mycotoxins in various commodities and food intake data are
needed to enable exposure assessment. Thus risk assessment of mycotoxins is, in fact, the product of hazard
assessment and exposure assessment.

In 1997, the FAO/WHO Joint Expert Committee on Food Additives (JECFA) considered estimates of the
carcinogenic potency of aflatoxins and the potential risks associated with their intake. Recently the Codex
Alimentarius Commission (Codex) has established standards for aflatoxin M; in milk and for patulin in
apple juice. The Codex is an international organization, supported by FAO/WHO, aiming at facilitating
world trade and protecting the health of the consumer by developing international standards for food and
feeds.

Apart from aflatoxins, the JECFA has measured a provisional tolerable daily intake (TDI) for ochratoxin A,
patulin, deoxynivalenol, T-2/HT-2 toxins, zearalenone and fumonisins.

In 2001, the mycotoxins evaluated or re-evaluated at the JECFA meeting included ochratoxin A,
deoxynivalenol, T-2/HT-2 toxins, fumonisins, and aflatoxin M. In Japan, specific regulations now exist for
deoxynivalenol (1.1 ppm) in wheat grains and for patulin (50 ppb) in apple juice and its products.
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