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OCHg OCHj,
Aflatoxin B4 Aflatoxin M4

Peng and Chen (2009), J. Food Prot. 72 (5): 1025-1029 ; DOH94-TD-F-113-003 5



Health Threatens

¢ IARC classified as Group | human
carcinogens, especially to HBV
patients

¢ Strong liver toxicity

¢ Difficult to completely prevent fungi
from growth through planting to
products and storage



Sample Preparation & Analysis

200-mL milk was centrifuged at Concentrate the eluate to 0.5-1
3000 rpm for 25 min to remove mL, dilute to 15 mL by DDW,

lipids and pass through IAC

Heart sample to 70 C, and pass Wash IAC with 10 mL of

Speedisk Cyg DDW ,and elute AFM, by 4-mL
ACN/MeOH (3 : 2) mixture

Elute AFM, With 10-mL ACN Concentrate the eluate to 300
« L, and inject 50 ¢ L onto
LC/MS/MS—-ESI

Chen et al. (2005) J. Agricul. Food Chem. 53 (22): 8474-8480



The levels of AFM, in milk and infant formula

AFM, ( zg/L)

% of
# of o
samples pos't'f/e 0.01-0 0.05-0
sampies ) - . o
P <0.01 05 P >0.5
Milk* 144 1009 36 107 1 0
nfant ¢ 0% NA  NA  NA  N/A
formulae

. The average detection limits of milk and infant formulae
were 1.39 ng/L and 11.9 ng/kg, respectively.



Risk Assessment

Daily milk consumption was estimated based on the data
of nutrition and health survey in Taiwan

Slope factor: 3x10-7 & 1x108 for HBV antigen +/-,
respectively, ng per kg bw per day

Crystal Ball was used to simulate the distribution of
consumption profile, the profile of AFM1 contamination in
milk, and body weight distribution by Monte Carlo
Simulation

We multiplied the daily milk uptake by the distribution of
AFM, concentration in milk, then divided by body weight to
get the AFM, daily exposure per kilogram body weight per
day.
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Estimated Risk Distribution

HBsSAg®| Age 50% 95% 5% 25% 9%

6-9 550x10® 150x107 7.75x10% 1.76x10% 3.11x10°

10-12 | 3.47x108% 951x10°% 4.88x10® 1.06x10% 6.29x 10°

13-15 2.35x10% 6.45x10% 3.41x10° 6.78x10° 3.01x10°

16-18 | 2.11x10% 5.68x10® 3.04x10® 6.64x10° 257 x10°

Ve 19-44 | 2.65x108% 7.16x10% 3.63x10% 7.88x10° 2.97x10°
45-64 1.65x108% 443x10° 2.15x10® 5.01x10° 2.44x10°

65-70 | 1.77x10® 4.31x10% 2.47x10® 6.79x10° 3.38x 107

> 71 1.97 x 108 4.88x 108 2.76x 108 8.42x10° 4.75x10°
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Estimated Risk Distribution

HBSAQ" Age 50% 95% 5% 25% 9%

6-9 1.83x10° 5.02x10° 258x10° 5.88x10° 1.04x 101

10-12 1.16 x10° 3.17x10° 1.63x10° 3.54x 101 2.10x 1010

13-15 | 7.84x101 215x10° 1.14x10° 2.26x101° 1.01 x 1010

i 16-18 | 7.03x101 1.89x10° 1.01x10° 2.21x101 8.57x101

ale

19-44 | 8.82x101° 239x10° 1.21x10° 2.63x101° 991 x 10

45-64 | 549x101° 1.48x10° 7.16x 1010 1.67x 1010 8,14 x 101!

65-70 5.9 x 10-10 1.44 x 10° 8.24 x 1010 226 x 1010 1.13 x 10-1°

>71 6.55x 1010 1.63x10° 9.22x101° 281 x101° 1.58 x 1010
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Summary of This Study

Assuming exposed to the existing regulatory level (0.5
« g/L), this will only result in 1.35 and 1.59 additional
cases of HCC In men and women, respectively,
therefore, lowering the limit to the EU regulatory level
(0.05 « g/L) will not gain measurable reduction in liver
cancer risk.

A more suitable approach would be the vaccination
against hepatitis B virus

The contamination can be well controlled through
good food practices and the enforcement of
regulations

Risk of liver cancer is very low caused by AFM, in milk
and the consumption should not be discouraged

12
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R s RIp2 8 K 2

¢ SRMEEERG A - > s RERERE 2 REAE &
T2 B = i § iR 422 (Appropriate Levels of
Protection; ALOP)

¢ BX M E R & > 2 (Notional zero-risk approach) : i 5k
B'GiER 0 Adet MOk BRAET EEE AT €13
33 (2 T7evd, & TERREFRL G, ) 2> *
% = ADI

¢ ¥ EET|2 &Kk R > 2 (“As low as reasonably
achievable” approach) : #- % "4 3 FH st ¥ 5 /45
AT R AARER  FEHP R FIRTREPULY
.
|5 N
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R s RIp2 8 K 2
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FOOD SUPPLY CHAIN

I

PRIMARY INDUSTRIAL TRANSPORT STORAGE
PRODUCTION PRODUCTION LOGISTICS HOUSEHOLD

USE DISPOSAL
CONSUMPTION

biological
chemical

FOOD SAFETY

> hazards by

physical

_—

» HUMAN
» ENVIRONMENT

» EQUIPMENT

FIGURE 1. Hazards are also caused by equipment and throughout the whole Food Supply

Chain.

McElhatton and Marshall, in Food Safety: a practical & case study approach, 2007,

Springer, P 51




Microbial count

Hygiene is vital for a good
food quality

Chilling

Acceptable microbial count

Cleaning disinfection

Heat treatment
raw materials production transport storage consumption

FIGURE 2. Effects on microbial count of a product during its life cycle.

McElhatton and Marshall, in Food Safety: a practical & case study approach, 2007,
Springer, P 51
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- /%*"[’] A BRI EA S (Nutrition
and Health Survey in Taiwan, NAHSIT)

o B4 % 2 ApM TR (FAO/WHO
USFDA %
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o FFHT
forifp TR E Ealded T E 9
—n TR g TR ( Epidemiology )
-4 F % (Animal Studies)
—2dp 9 % (Short Term Assays)
—v g g ElF o % (Structure/

Activity Relationship )
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¢t F P I FRE LSRR R
(notionally zero risk) =% & &

— i FE* BATR o3 ok ¥ 2 (endpoint)
o i * 7 Fg T %]+ (Uncertainty Factor |,
UF) = » 23 (safety factor)

— & FENRMEE > LB AT PR
10X (toxicokinetics + toxicodynamics)

— 10X &M AT g e 3 kA §
— 10X # * LOAEL #* &NOAEL
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—4#%Class1 ~ 2A ~ 2B i =2

—HAHLLFFHCERER L F R TUS
Z (upper 95% CL )

— o B A E SRR T A B B SR

¢ Risk = SF %k exposure ( Lifetime average
daily dose, LADD )
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