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Abstract

Most horse meat is consumed by humins and/or animals in the regipn where it is produced. However, horse meat for human con-
sumplioa is exporied in large quantitics from the Americas and iu lesser quaalities from Eastern Europe, 0 Western Europe and
Tapan where it is oflen eaten raw. Horse meat prepared to a good hygienic condition should not be proae to early microbial spoilage,
but contaminatioa of the meat wilth Saltaonella and Yersinla enterocalitica may be relalively common, and infection of the meat with

Trichinella may occur c Ily. Those org

from horse meat could cause disease when the raw meat is ealen. Moreover,

accumulation of cadmium in horse liver and kidney may render those tissues unsafe lor human consumption,

© 2005 Elsevier L.td. All rights reserved.

Kepwords: Herse meal; Miccobiel spoil Sal Ha; Yersina

icoy, Trichinelm; Cadmium

1. Introduction

Ancestral horses were evidently hunted 1o provide
meat for humans in pre-historic times (Clution-Brock,
1981). The horse was possibly first domesticated primar-
ily as a meat animal. Even so, domestication probably
involved some riding of the animals, because it seems
unlikely that men on oot could have maintained conirol
over herds of horscs (Azzaroli, 1985). In historic times,
the consumption of horse meal by people has varied
widely wilh differences in the economies and cultures of
human societies (Zeuner, 1963). Thus, milk and meat
from the herds of horses essential for transport have
been and still are important parts of the diets of the
nomadic peoples of the Eurasian steppe (Conrad, 1973);
but the consumption of horse meat in Westcrn Europe
was for-long restricted, in part because eaiing it was
associaled with some pagan rites or festivals (Ciampi,
1961; Hertrampf, 2003). However, even in socielies

® Tel.:+1403 782 8113; fax: +1 403 782 6120.
E-mail address: gillc@agr.geca

0308-1740i$ - see (romt matier © 2005 Clsevier Lid, All rights rescrved.
doi:(0.1016/j.mealsc. 2005.04.030

where horse meat is not regarded as a suitable food lor
humans, people may consume the meal in considerable
quantilies, knowingly or not (Cutruflelli, Mageau, &
Schwab, 199]; Janssen, Hagele, Bunyer, & Lenslira,
1998). Unintended consumption ol horse meat by people
may be frequent when working horses are numerous and
regulatory control of the meat supply is weak (Walley,
1896). .

Readily available meat industry statistics apparently
do not distinguish between horse meat intended lor con-
sumption by humans or by animals (MRH Viandes,
2004), For regions where there is essentially no market
for horse meat as a human food, such as Ausiralasia and
Norlh America, any produel that was not exported
could be regarded as animal food, while it seems likely
thal most imported horse meat are intended for human
consumption {Table 1), Otherwise, the fraction of meat
from horses that is used for human food is uncerlain.
For example, in Mexico it is apparently bclieved that
“horse meat is seldom used for human consumption™
(Perez Chabela, Rodriguesz Serrano, Lara Calderon, &
Guerrero, 1999), yet the country produces some 70,000
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Table |

Amounts of horse meal produced wilhin the regions ol the world, and
amounts exported or imported by countries within each region during
2001

Region Heorse meat (thousands of tannes)
Praduced Exported Imported

Asia 281 - o
Eastern Europe 12 1¢- 3
Weslern Curope (] 42 : 113
North America 2 25 -
Central America ” 2 3
Soulh America 34 54 -
Ausitralasia 21 4 -
Mot idenlified 114 15 [
Warld total 654 152 140

Data from MICH Viandes (2004).

Table 2
Amounts of horse msal produced wilhin, exported from or iinporied
1o courrtries that were major importers of horse meat during 2001

Counuy Horse meat (thousands of tonnes).
Produced Exported Imporled

Ttaly 5k - 23

Delgium - % 37

France 13 -6 L

The Metherlands - 5 13

fapan - - - 10

Data from MRH Viandes (2004).

lonnes of that meat per year and exports little (MRH
Viandes, 2004). Whaltever the quantities of the available
horse meat that are eaten by humans or animals, the sta-
tistics show thal most such meat is consumed in the
country where it is produced. The main exporters of
horse meat are countries in South and North America
and Western Europe. The meat exported from the Amer-
icas is mostly shipped to other regions, but the meat
exporied from Western European countries is Lraded
mainly Lo other countries within the region, As working
horses are not commen in Western Europe, many of the
horses slaughtered there are imported from countries in
Eastern Europe (Ancelle, 1998),

Horse meat is exported [rom other regions mainly to
Western Europe, Only four Weslern European countries
and Japan commonly import more than ien thousand
Lonnes of this meat each year (Table 2). Horse meat is
regarded as a human food in all those countries, and it
appears that most of the imporled horse meal is
intended for human consumplion. '

Horse meal may provide a relatively cheap source of
animal protein in countries where horses are extensively
used as drafl animals and for human transport. How-
ever, in industrialized countries, the numbers ol horses
are relatively small, Consequenily, in such countries the
meal may become something of a luxury item. It might
then be expected that horse meat imported into industri-
alized countries would be mainly in the forms of boxed,

vacuum packaged or frozen product, 1o exiend the stor-
age life and minimize (ransportalion cosls, as with beef.
Considerable quantities of [rozen meal are indeed
traded, and Japan imports subslantial quantities of vac-
uum packaged producl. Even so, much horse meal is
imporled into Europe in carcass form. The value of the
product in Weslern Europe is sufficient 1o allow (he reg-
ular air freighting of chilled carcass guarters 1o Europe
[rom the Americas (Gill & Landers, 2004).

Horses slaughtered for human consumption have
been mainly working animals, supplement by the feral
animals that are found in some places. Where working
horses are [cw, many of the animals available [or slaugh-
ter are horses that were reared [or recrealional riding or
racing. The slaughter for human consumption ol such
companion animals and wild horses is not considered
acceplable by some. Thus, the slaughtcr of horses for
human consumption has been severely curtailed in Lhe
USA and-may ultimately be madec illegal there (Cast-
aldo, 2002). The possibility of other induslrialized coun-
tries following such a lead cannol be wholly discounted,
Alternatively it is possible that horses may be raised spe-
cifically for meat, as seems Lo be occurring in some East-

“ern European counties for supply of the Westcrn -

European market (Murrell el al., 2004).

In some countres where horse meat is sold, such as
France, Italy and Mexico, it has traditionally been
retailed by butchers who deal in only that meat (Chemo-
rin, 2002; Pannazio, Canloni, & Julini, §988; Perez Cha-
bela et al,, 1999). However, in European countries al least,
horse as well as olher meats are apparently being sold
increasingly by supermarkets {Laurichesse et al,, 1997).

Bulchering of horse meat can include the removal off
tendons or thin slicing to oblain a tender product
(Chemorin, 2002). The meal is apparenily thoroughly
cooked in various dishes in all countries where horse
meal is eaten, and is prepared in various preserved forms
(Paleari, Soncini, Beretta, & Rossi, 1992), However, in
some countries, notably France, Italy and Japan, it is
commonly ealen raw or after only minimal cooking, as
many consumers of horse meat in these countries appar-
ently believe that diseases are less likely lo be acquired
from horse than from other meals (Magras, Fédérighi, &

_ Soule, 1997). The consumer preference for raw horse

meal must be taken into account when assessing the
risks associated with its consumption,

2. Storage quality

There appears to have been little study of the storage
qualities of horse meat. However, the storage siability of
the meat can be deduced by consideration of the general
behaviour of meat spoilage Aora, the eomposition of the
meat, and its microbiological condition at packing
plants,
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Meal stored in air is usually spoiled by the activities
ol the strictly aerobie pseudomonads which impart
putrid odours and favours lo the meal when glucose is
exhausted or unavailable and amino acids are consumed
instead (Dainty, Edwards, & Hibbard, 1985). When glu-
cose is presenl in lissues at concentrations about or
above 0.1 mg/g, spoilage is delayed uniil the numbers of
the spoilage flora are about 10° cfufem?. I little or no
glucose is present in the lissues, spoilage occurs when
bacterial numbers are about 10° cfufem? (Gill, 1956).

Under anaerobic conditions, as in vacuum packs, the
aerobic Aora is suppressed and one dominated by laetie
acid bacleria will develop. If the meat pH is <5.8, acid
and dairy spoilage.odours and flavours will develop only
after the flora has-attained maximum numbers ol about
10® clufcm? However, if the pH is >5.8, more potent
spoilage organisms can grow to cause carly spoilage of
the meat (Stanbridge & Davies, 1998).

As little glucose is present at lat tissue surfaces, and
the tissue pH is > 6.0 [at can spoil before muscle tissue, if
the al tissue remains moist without being bathed in exu-
dale from the muscle (Gill & Newlon, 1980). Drying of
fal surfaces on carcasses and spreading of exudate over
the surfaces of vacuum packaged cuts generally preclude
the early spoilage of fat (issue, which has not been
reported for horse meal.

During the development of rigor in muscle tissue,
mueh of the glycogen in the tissue is eonver(ed to laetie

acid; and relatively small amounts of glucose are formed .

from glycogen as a result of alpha-amylase activity (Ben-
dall, 1973). When muscle tissue is initially rich in glyco-
. gen, some will still be present in Lhe lissues when rigor is
complete, The tissue pH will then be about 5.5, and lactic
acid and glueose will be present at concentrations of
about 9 and >0.1 mg/g, respectively (Nychas, Dillon, &
Board, 1988). Il the musele tissue is deficient in glycogen,
glueose will be wholly depleted while the pH is still high,
and the tissue will contain [ittle or no glucose, Meat in
that condition can have a dark, firm and dry (DFD)
appearance, and will spoil relatively rapidly under either
aerobic or anaercbic conditions (Gill, 1986).

Allhough published data on the composition of horse
muscle are limited, il appears that the lissue is generally
relatively rich in glycogen. Initial glycogen concentra-
tions ol up 1o 22 mg/g have been reported for horse mus-
cle, while the glycogen content of beel muscle is
generally <10 mg/g (Lawrie, 1998). Consequentliy, alter
the completion of rigor, horse musele could be expected
to have a low pH and relatively high concentrations of
residual glycogen and glucose. Indeed, the ullimate pH
of horse muscle has been reported to be generally <60,
with (he pH of the Longissitur dorsi usually heing <5.8
(Ley, 1996); and the concentrations of glycogen and
redueing sugars, which would inelude glucose, in the L.
dorsi musele post rigor have been reported as >5 and
>0.5 mg/g, respectively (Ulyanov & Tuleuov, 1976).

DFD horse meat has not been reported; and horse meat
of a pale, soft, exudalive (PSE) or watery condilion also
has apparenlly not been observed. The PSE condition in
pork and the watety condilion in beefl arise when the pH
of muscle tissue lalls rapidly to attain low values while
the Lissue is s1ill warm (Borchert & Briskey, 1964; Fis-
cher & Hamm, 1980). If DFD and PSE quality defects
are indeed absent [rom horse meal, that may be a result
of horses being bred for work rather than for meat pro-
ductjon.

In view of the findings that indicaie a generally low
pH and high glucose content [or horse muscle, the stor-
age quality ol the meat should be generally good, pro-
vided that microbiological conlamination is well
controlled during ils preparation. The microbiological
condition ol horse meat prepared in Mexico and Tuni~
sia.may be poorer than that of the other meats preparcd
in those countries {Fliss, Simard, & Ettriki, 1991; Perez
Chabela et al, 1999). Thosc findings probably reflect

poor conditions and/or praetices at [aeilities for slaugh- *

tering horses and butchering the meat, as the microbio-
logieal conditions of horse carcasses in France and
North America are reported to be similar to those ol
dressed beef carcasses produced in those epuntries {Gill
& Landers, 2004; Hubard, Dorey, & Collobert, 1996).
Maoreover, the mierobiological conditions of horse ineat
and beel produced in at [east some areas ol South
America may be similar, in view of the similar microbio-
logical conditions found for South American, vacuum
packaged horse meat and beel avajlable commercially
in Europe {(Paleari, Bersaui, Vittorio, & Beretta, 2002}
However, it must be noled that the microbioiogical con-
ditions ol horse and beel carcasses at the end of process-
ing at North American slaughtering plants are likely to
differ, because beel carcasses at most North American
plants are now subjected ‘to decontaminating treal-
ments, such as pasteurizing, while horse carcasses are
notl {Gill & Landers, 2003). Consequenily, in North
America, the final microbiologieal condition of beel
carcasses can be considerably better than that of horse
CaTCasses. )

- Despite the similar microbiological conditions of
horse and beel carcasses in some regions, there appears
to be a commeon belief that horse meat spoils more rap-
idly than beel. That has been attributed to enhanced
microbial growth in the former meat as a eonsequence of
its high glyeogen eontenl (Rossier & Berger, 1988). As
the presence of glycogen in the meat could not accelerate
the growth of Lhe spoilage fora, that explanalion ean be
dismissed. Indeed it appears that horse meal in careass
or vaeuum packaged [orms inay show marked microbio-
logical slability, because ol the drying of carcass surlaces
or because the pH of and initial microbial loads on euts
are both usually low (Becherel, 1991). Perceptions ol
early spoilage probably arise [rom the relatively rapid
and obvious discoloration ol horse meat in air, which is
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related 1o the high levels of myoglobin in the musele
(Becherel, [991).
3. Enteric pathogens

The carriage of Salmanella by horses is well estab-
lished. Salmoncila were recovered [rom the laeces of only

" 3% of horses enlering a veterinary hospital in the US

(Smith, Reina-Guerra, & Hardy, 1978), but lrom 3% ol
horses with colic but not diarrhea admitted to a second
US hospital {Palmer, Benson, & Whillock, 1985). Such
findings would suggcst thal Salmonella is rclatively infre-
quent In healthy horses. However, Solmonella were
recovered [rom [5% ol caccal samples and [rom 27% ol
faecal samples from horses slaughtered at plants in the
US and Argentina, respectively (Anderson & Lee, 1976;
Quevedo, Dobosch, & Gonziles, 1973), The incidence of
Salmonelle in samples of meat from horse careasses at
the US plant was 27% (Anderson & Lee, 1976). High
incidences of Salmoreila in tissue from horse carcasses
have also been found elsewhere, with |8 % of mesenleric
lymph nodes from horses slaughtered at a Brazilian
plant, and 47% ol [ymphatic and muscle tissue samples
[rom horse carcasses at an Argentinean plant being posi-
tive [or Salmonelia (Giorgi, 1973; Monteverde, Simeone,
Morin, Hermida, & Colombino, 1969).

Tn contrast, only about 4% of samples of muscle tis-
sues from the earcasses of horses and donkeys slaugh-
lered at a Brazilian pfanl were posilive [or Safmonella
(Hofer et al., 2000), Similarly, only about 2% of samples
ol liver and mesenteric lymph nodes [rom horses slaugh-
tered al an Tlalian plant were Salmorella positive (Mann,
Cavrini, & Pieracci, 1964); and no Salmanella were
recovered [rom samples of surface tissue from the car-
casses of horses slaughtered at a French piant (Collo-
berl, Guyon, Dieuleveux, & Dorey, 2001), The horses
slaughtered at the Italian plan! included animals [rom
nol only Italy but also from several other countries in
both Western and Eastern Europe. The same would
probably be Lrue ol the horses slaughtered at the French
plant, given the limiled number of Freneh horses avail-
able for slaughter in recenl years.

The samples from horses slaughtered at the Freneh
plant were examined for Campylobacter and Escherichia
cofi O157:H7 also. No sample yielded Campylobacter
and E. cofi O157:H7 was recovered from only one of the

. 320 carcasses (Collobert el al,, 2001), Verotoxigenie E.

coli {(VTEC) were not recovered from any of a [ew swab
samples from horse carcasses or ol horse meat, which
were included in large numbers ol samples of bolh those
types from various species (Piérard, Yan Damme,
Moriau, Stevens, & Lauwers, 1997); and E. coli Q157:H7
was not detecled in 50 samples of ground horse meat

[rom Northern Italy (Baca et al, 2002), In a German ~

study, VTEC were isolated from only about 1% of the

faecal samples from some 400 horses; and [rom only one
of 43 samples of ground horse meat (Pichner, Sander, &
Gareis, 2001).

Those fndings suggest that Campylobacter and
VTEC may be uncommon on horse meat. However, con-
tamination ol horse carcasses wilh Yersinia enterolitica
may be relatively [requent, as that grganism was recov-
ered [rom 28% of caecal conlent samples [rom some 200
horses slaughiered at an ltalian plant (Cattabiani, Ossip-
randi, & Freschi, 1995). Examination of laecal samples
from animals not presented [or staughter also indicated
that Yersina enteracelitica may commonly be carried by
horscs, in which it can cause disease (Bottarelli, Ossip-
randi, Fresehi, & Cattabiani, 1997; Vaissaire, Morer, &
Gueraud, 1994). Thus, the findings for horses and car-
casscs suggest that horsc meat on retail sale may be [re-
quently or inflrequently conlaminated with Safmonefla,
depending on the source of the meat; while Y, enreracoli-
tica too may be relativcly common, and Campylobacter
and VTEC may be inlrequent contaminanis ol horse
meal.

High imeidenees of Salmonella in samples of [rozen
meat from Argentina, Brazil and Uruguay have indeed
been reported (van Scholhorst & Kampelmacher, 1967),
while Salmonells was recovered [rom 10% of samples
from horse meat imported inlo France (Dorey & Collo-
bert, 1999). However, in a reeent study no Salmonella
were recovered from [rozen horse meat in Brazil (de
Assis, Destro, Franco, & Landgraf, 2000). Moreover,
Sahnonella were recovered from none and 2% ol chilled
horse meat [rom animals slaughtered within Italy and
France, respeetively; (Dorey & Colloberl, 1999; Pollastri,
Magri, Colanloni, & Fagan, 1994). Y. enterocolitica were
recovered from 324 of Italian ground horse meat (Polla-
stri el al.,, 1994), but Campylobacter was recovered from
neither domeslic nor imported horse meat on retail sale
in France (Dorey & Collobert, 1999). There appears to
be no report on the presence of VTEC in horse meat
offered for relail sale,

The limiled information available therefore indicales
that Salmonella must and Y. enterocolitica might be
expected on horse meat, although the incidences of both
may well be lJow when the meal is prepared under good
hygienic conditions. Campylobacter and VTEC may be
rare on horse meal, bul whether that is so must be uncer-
taio while relevanl data are [ew or enlirely lacking.

In addition to the four pathogens that have bcen dis-
cussed, horse meat offered [or retail sale has been exam-
ined for the presence of Listeria monocytogenes. The
imcidence of L. monocytogencs in frozen horse meat from
Brazil and ground horse meat in Moroceo have both
been reported to be about 7% (de Assis et al, 2000;
Kriem, el Marrakchi, & Hamaina, 1998); while the inci-
dence ol L. /ronocytogenes in raw cured meat in-Belgium
was found (o be 6% (Uytlendaele, De Troy, & Debevere,
1999). The L. monocytogenes found on horse mecat may



510 C.O. Gill } Meal Science 71 (2005) 506-513

Table 3

Quibreaks of trichinellosis in Western Europe linked Lo consumption of horse meat, [975-1998

Country Date (month/year) Number of cuses Origin of the infecled horse or meal Product imported Specles of Trichinella

France 1275 125 Eastern Europe ' Home ND!
885 434 Usa Carcass T, murelll
10/85 G642 West German (Paland?)® Carcass T. spiraiis
810 21 UsA Carcass N.D,
12493 538 Canada . NS© : T. spiralic
9194 7 Mexico ' ) 7. spiralis
ns 128 Serhia * Horse 7. spiralis
-198 407 Serbia _ Horse . T. spiralls

Laly 10175 89 Yugoslavia or Poland Carcass T. britovi
84 13 Yugoslavia Carcass N.D.
—86 >300 . Yugosfavia ar Poland Carcass T. britovi
-0 =500 N.D. L Carcass T. spirafis
w8 92 Poland (Serbia?)* = " Horse T. spirafis

Data frain Anccllc (1998) and Boireuu el al, (2000},

* The carcass or horse was imported [roni the ramed country, but the animal may have osiginated from the country in parcnihesis.

® Not delermined.
€ Not siated. -«

have originated [rom flora persisting in packing and pro-
cessing planis rather than, or as well as [rom organisms
derived directly ltom the hide or gut contents of animals
during carcass dressing (Gobat & Jemmi, 1991). What-
ever Lhe source or sourees of the organism il appears Lhe
L. monocytogenes must be expecled on borse meats
ollered for retail sale.

4. Parasites

Qutbreaks -of Lrichinellosis associaled with the con-
sumption of horse meat have occurred in France and
Tlaly, where it.is commonly consumed raw, and Mexico
(Pozio, 2001). Animals as well as humans acquire teichi-
ncllosis by consumption of muscle lissue that harbours
larvae of Trichinella spp. (Murrell, Fayer, & Dubey,
1986). Thus the presence ol Trickinella in the muscle tis-
sue ol the herbivorous horse requires some explanation.

The incidence of Trichinello in slaughtered horses is
very low (de Borchgrave, Geeris, Buyse, & vanKnapen,
1991). The species mostly responsible lor outbreaks of
trichinellosis associated with the consumpiion of horse
meat is Trichinella spiralis which is the species involved
in the classic domestic cycle of human infection. The
domeslie cycle results from the consumption of inade-
quately cooked, infected pork, with infection of domesti-
cated pigs by feeding lhem wasle eontaining infected
pork (Campbell, 1988). However, outbreaks ol horse
meal associated trichinellosis involving Trichineila brit-
ovi and Trichinella murelli, which are species found in
wild, carnivorous anima)s sueh a [oxes, bears and
racoons, have been reported (Dick, de Yos, & Dupouy-
Camet, 1990; Pozio, Cappelli, Marchesi, Valeri, & Rossi,
1988). T. britovi and T. murelli occur, respectively, in
temperate regions of Eurasia and North America (Pozio,
2001).

Qutbreaks of trichinellosis resulting [rom the con-
sumption of horse meal have occurred in Westem
EBurope aflter as well as before the implementation in
1985 ol an international requirement that samples of
muscle tissue [rom all horses slaughtered for human con-
sumplion be examined miergscopically for the presence
ol Trichinella {Ancelle et al, 1998). The 13 docwnented
oudbreaks during.the years between 1975 and 1998,
inclusive, have involved reporled cases that ranged rom
<10 to »600 (Table.3). However, the numbers of oul-
breaks and cases may be underestimated, becuuse mild
infeclions with Trichineffla may cause only influenza-like
symploms that are likely 1o be altributed to the com-
mon, viral disease rather than to a relatively rare, para-
sitic infection (Ancelle, 1998). Apart from human error
and the low incidence of infeclion, [actors contribuling
to failures to identily infecled earcasses may inelude
small numbers ol Trichinella larvae in the meat, and
examination of tissue from the diaphragm when larvae
may be more numerous in tongue and head muscles
(Boireau et al, 2000; Gamble, Gajadhar, & Solomon,
1996). ol .

Reported outbreaks of trichinellosis associated with
the consumplion of horse meal have mostly involved
meat [rom horses that originated from gountries in East-
ern Europe where (richinellosis in pigs has become prev-
alent in reccnt years (Boireau el-al, 2000). Apparently,
some 30% of horses in that region will readity consume
both raw and cooked meats (Murrell et al., 2004). Pre-
sumably, meat would also be eonsumed by a substantial
fraction of horses elsewhere. It has therefore been sug-
gested that triehinellosis in horses may be largely due to
the intentional feeding ol horses destined lor slanghter
with mashes that have been prepared with the inclusion
of waste mealts, food scraps, and/or the carcasses ol ani-
mals ceared or caplured for their skins (Murrell et al,
2004; Pozio, 2001). Sueh mashes are fed (o improve Lhe

condition of, and thus increase the price obtained (ot
horses that are 10 be sold lor slaughter, Even so, the
acquisition of Trichinella lrom the carcasses of infecled
rodents present in feeds or on pastures by chance cannol
be wholly discounled (Pozio, 2001).

Whatever the source of the Trichinella, it appears that
some infection of horses must be expecled while they are
moslly reared and managed for purposes other than the
provision of meal. The risk ol humans acquiring Trichi-
nella [rom horse meal seems Lo be disappearingly small
when the usual preparation of the meat involves it being
thoroughly cooked (Boireuu et al,, 2000). However, ocea-
sional outbreaks ol human trichinellosis may be inevita-
ble in regions where horse meat is preferably eaien rare
or raw, at least until the absence [rom the meat of Trich-
inelfa larvae can be assured by some more efficient and
certain method than the microscopic examination of
muscle lissue samples {van Knapen, 2000),

It has been reported thal horse meal is [ree of the coc:
eidian parasites Toxeplasina gondii, which is pathogenic
lor humans, and MNeospara canium, which is associaled
with animal but nol human disease, although both were
detected in cattle (Wyss el al,, 2000). There appears to be
no reports of horse meat being examined for other para-
sites. :

5. Cadimium

Cadmium is a highly toxic element that can accumu-
late in animal tissues, particularly kidney and liver (Fas-
sel, 1975). The trace quantities naturally present in the
environment can be greally augmented by industrial
activilies with consequent increase in the amounts of
cadmium in the tissues of grazing animals (Kottlerova &
Korénékova, 1995). Horses appareniy have a greater
propensily to accumulate cadmivm than do other graz-
ing animals (Salisbury, Chan, & Saschenbrecker, 1991).
Moreover, at the lime of slaughter, horses are often >3
years old whereas other meat animals are generally aged
<2 years and the cadmium content of animal tissues
tends to increase with age (Antoniou, Tsoukali-Papado-
poulou, Epivalianos, & Nathanael, 1989). Consequenlly,
levels of cadmium in (he tissues of horses slaughiered lor
human food are olten much higher than the levels in tis-
sues of other lood animals,

A tolerabie weekly intake of cadmium of no more
thau 0.007 mglkg of body weight has been suggested
(Beldoménico et al, 200t), Such an inlake might some-
limes be exceeded during a single meal as a result of the
eonsumption of horse meal, as levels of cadmium in
horse muscle tissue up to about 1.5 mg/kg have been
reporled, although mean levels were generally <0.2 mg/
kg (Decastelli, Galeno, & Giaccone, 1991), However, the
snggested maximum weekly inlake would likely be con-
sumed at a single meal il horse liver were ealen, as mean
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and maximum [evels of cadmium of 3 and 17 mg/ke,
respectively, have beeti reported from horse liver (Saimi
& Hirn, 1981}, With consumption of horse kidney,
exceeding the suggesied maximum weekly intake during
a single meal would be almoslt certain, a& mean and max-
imum "levels of cadmium in that tssue have been
reporied to be »20 and >350 mg/kg, respectively (Decas-
telli et al, 1991). Thus, unless horses are young and
known to be litlle exposed to eadmium horse liver and
kidney would seem (o be unsuitable for human con-
sumplion, although horse liver is consumed in Japan and
possibly elsewhere,

6. Congluding remarks

Published informalion on the mierobiological and
other qualities of horse meat is limiled. However, the
available information indicates that the intrinsic quali-
ties of horse muscle will generally preclude its early
microbial spoilage, either acrobically or anaerobically

‘when the numbers of spoilage bacteria initially preseni

on tbe meal are relalively tow. The microbiological con-
tamination of horse carcasses during carcass dressing
can apparenily be controlled by altention to the details
of skinning and evisceraling operations, as with the car-
casses of cattle. However, the implicit assumption .
among consumers ol raw horse meat that meat [rom
carefully dressed carcasses will be largely Irec of patho-
genic bacteria is unwarranled, as some eontamination ot
the meat with at least Safmonella and Y. enterocolitica
must be expected,

Decontaminalion of horse carcasses as is pracliced
with beel carcasses in North America is not permilted
for meat produced in or imporled by the EU, and would
probably be unwelcome in a trade that still involves
much meat m carcass form, because of the discolour-
ation of carcasses that occurs when decontamination
Ireatments are effective (Bolton, Doherly, & Sheridan,
2001). Carcass decontamination would anyway not
ensure against the recontamination of meat during car-
cass breaking (Gill, 2000), or do anylhing to resolve the
problem of occasional inlection of horse meal wilh
Trichinella, Thus, health risks [rom horse meat are likely
to persist in regions where Lhe (raditional consumption
of the raw meat continues.

Relorences

Ancelle, T. (1998). Histary of trichinellosis outbreaks linked to horse.
meat consumplion, L975-1998. Enroniroeifllance, 3, 86-8%.
Ancelle, T., Dupouy-Camet, J,, Desenclos, 1. C, Maillot, E., Savage.
Houze, 3., Charlet, F,, ¢l al. {1998). A multifocal outbreak of 1richi-
- nellasis linked to horse meal imporied from Marth America o
France in 199). Awmerican Jowrnol of Tropical Medicine and
Hygiene, 59,615-619.



512 C.0. Gill { Mear Sclence 71 (2605) 506-513

Andersan, G, D, & Lee, D, R. (1976). Salmonzila in harses; a source af

contamination of horsemeat in a packing plant under lederal |

inspection. Applied and Environmental Microbiology, 31, 661-643,

Antoniou, V., Tsoukali-Papadopaulou, H., Epivatianas, P., & Nathan-
ael, D. (1989). Cadmium concentrations in beel consumable tssues
in relation to age of animalsand area of their breediug. Aullerin of
Ensironmerial Coniamination and Taxicology. 43, 915-919. :

Azzaroli, A, (1985). An eurly history of horsemanship {pp. 5-22). Lei-
den: EJ. Brill.

Bacci, C., Paris, A., Bonardi, 5., Merialdi, G., Poeta, A, & Diquallro, G.
(2002). Valulutizione dellp componente microbica in carne equine
macinale (Emilia-Romagna). Annali defla Facolta’ di Medicing
Veterinario Universitd deghi Studi de Porma, 22, 233-242,

Becherel, F. (1991), Perfarmances de conservalion de la viande de che-
val dans les princi circuits iaux, Viandes et Praduits
Crrnds, 12,21-27.

Beldoménico, H. R., Baroni, E, Campagnoli, D. U, Sigrist, M. E.,
Rubio, M., & Roggio; 1. C. {2001), Cadmium accumulation and dis-
tribution in slaughiered harse kidneys [rom the Argenline eentral
region. Archives of Lnvironmento! Contmmination and Toxicology,
41, 100103,

Bendall, £, R. (1973), Poxlmnrtem changes in muscle. In G.H. Bourne
(Edl.). The structure and [unction of muscle (2nd ed.) (¥ol. 2, pp.
243-309). London: Academic Press.

Holtan, I J,, Doherty, A. M., & Sheridan, 1. 1. (2001). Beelf HACCP:
intervention and non-intlervention syslems. International Journal af
Food Microbiolagy, 66, 119~129.

Bouarelli, E, Ossiprandi, M. €., Freschi, E, & Callabiani, F. {1997).
Comparison of antibiolic resistance in 137 Yersinia enterocolitica
isolates from pigs, horses and dogs. L'fgiene Moderna, 107, 335-
346,

Boiteau, P, Valée, 1., Roman, T., Perret, C., Mingyuan, L., Gamble, H.
R eval, (2000). Trickinella in horses: a low frequency infection with
high human risk, Veterinary Parasitolagy, 93, 309320,

Boareherl, L. E.., & Briskey, E. L. (1564). Prevention of palc, sofl, exuda-
tive porcine muscle through partial freezing with liquid nitrogen
post-mortem. Jouraal of Faod Science, 29,203-201,

Campbell, W. C. (l988) Trichinasis revisited, another look at mades of
transmission. Parnsitelogy Today, 4,83-86

Castaldo, D. 1 (2002). Galloping into the sunset. Mear Processing,
14(10), 28-31.

Callabiani, F., Ossiprandi, M. €., & Freschi, E (1995). lsolamento di
Yersinia enterocelitica da cavalli. L'Igiene Moderna, 103, 675~682.

Chemorin, M. 2002), Horse bulchers. Slow — The International Herold
of Taste(24). Available from www.kaulmazoningnevhorsemeat/
Napoleoueatshorses.him Accessed October 2004,

Ciampi, L. (1961). 1| consumo della carne di carnl equine nel compiune
di Firenze dal 1940 al 1956, /I Progresse Velerinaria, 12, 642-650.

Clutton-Brock, J. {(1981). Domesticoted animois fram early times {pp.
B0-9Q). London: British Museum ({National History).

Collobert, I F., Guyon, R,, Dieuleveux, V., & Dorsy, F, (2001). Elde
de la contuminelion de carcasses de chevaux par Sahnonells spp.
Crmpylobacier spp. et Excherichia coli O157:H7, Bulletin de Iz Soci-
ete Veterlnoire Pratique de France, 85, 186~191.

Conrad, P. (1978). The civilization of the steppes (pp. 91-112). Geneva:
Ferni.

Cutrufelli, M. E, Mageau, R, P, & Schwab, B. (1991), Development of
a rapid equine seralogical test (REST) by modified agar-gel immu-
nodiffusion. Journal of the Asseciation of Official Analyticai Chem-
ists, 74,410-412.

Dainty, R, H., Edwards, R. A, & Hibbard, C. M, (1985). Time course of

volalile compound formation during refrigerated storage of naturmlly

conaminated beef in air. fournal of Applied Bacterialogy, 39, M3-309.

de Assis, M. A, Destro, M, T, Franco, D. G. M., & Landgrall M.
(2000} Incidence ol Listerin spp, and Sakinoneila spp. in horsemeat
for human consumprion. Jfarernatianal Journnl.of Food Micrabiol-
ogp. 02, (61164,

de Borchgrave, 3., Geerls, §.. Buyse, F., & vanKnapen, F. (1991). Trich-
nellose bij hetpaard in Belgie?. Vlamns Diergeneeskundig Tijdsch-
rift, 60, 185186,

Decastelli, 1., Galeno, M., & Giaccone, V. (1991). Residui di sostanze
inibewri e dicadmio in muscoli ¢ reni de equini da maceilo. fudustiie
Alimentari, 30, 133-138,

Dick, T. A, de Yos, T., & Dupouy-Camel, J, (1990). Identificziion of
Lwa isolates of Trichireffa recovered Mrom humans in France. Jour-
nal af Parasitology, 76, 4144,

Darey, F., & Coalloben, J. F. (1999). Varkommeu vou Campylobacicr
und Salmanella in Plerdefeisch aus dem Einzelhandel Fleiscineirrs-
chaft, 79, 39-90,

Fasset, D. W, (1975). Cedmium; biolagica! eflects and occurrence in the
euvironment. Annual Reviews of Phorinacology, 13,425-436.

Fischer, C., & Hamm, R, (1980). Bicchemica! studies on fast glycoly-
sing bovine muscle. Meat Science, 4, 41-49.

Fliss, 1, Simard, R, E, & Eitriki, A. (1991). Microbiological quallty of
different (resh meat species in Tunisian slavghlerhouses and mar-
kels. Journal of Food Protection, 54, T13-T11.

Gamble, H. R, Gajadhar, A, A, & Solomon, M. B.(1996). Methods for
the detection of Lrichinzllosis in horses. Fowrnal of Faod Protection,
59, 420425,

Gill, C. Q. (1986). The contral of microbial spoilage in fresh meais. In
A. M. Pearson & T. R. Duison (Eds.), Advarnces in nreat research
(Vol. 2, pp. 49-8B}. WesLport, CT: A V1 Publishing.

Gill, C. 0. (1996). Extending Lhe siorage [ife of raw chilled meals. Meat
Selenee, 43, 599-5109,

Gill, C. ©. (2000). HACCP in primary processing: red meat. In M. H,
Brown (Ed.), HACCP in the meul indusiry (pp. 81-122). Cam-
bridge, UK: Woodhead Publishing.

Gill, €. O, & Landers, C, (2003). Microbiclogical effects of carcass
deconlaminaling treatments at fonr becl packing plants. Meat Sci-
ence, 65, 1005-1011,

Gill, C. 0, & Landers, C. 2004). Microbiological condition of horse
meal prepared at a North American packing planl, and conlrol af
the temperalures of product air freighted lo Europe, Ment Sciznce,
69, 501-507.

Gill, C. O., & Newton, K. G, (1980). Development of bacieriul spoilage
at adlpose lissue surfnces of fresh meat. Applied and Enviranmenial
Microbialogy, 39, 10761077,

Giorgi, W, (1973), Isolameato de salmoneles de ganglios mesentéricos
de eqiiinos abalidos em Maladoura. Arquives do Instituta Bialagi
ciol, San Poula, 40,95-91.

Gobat, P.-F., & Jemmi, T. (1991}, Epidemiological studies on Listeria spp,
in slaughterhouses. Fleischwirtschoft fnternational, 1994(1), 44-G9.
Hertrampf, 1. W, (2003). Mythos Plerdefleisch. Fleischwirtschnfy, 83,

83-92,

Hofer, E, Zamora, M. R_N., Lopes, A. E, de Moura, A, M, C., de Ara-
iijo, H, L., Leite, I. D. I, ex al. (2000). Sorovares de Salmonella em
carme de eqiii'deos abatidos no nordestre do Brasil. Pesquisa Veter
indiria Brasileira, 20, B0-84,

Hubard, D., Dorsy, F., & Collobert, J. F, (1996), Ezide bacizriclogique
des surfaces de carcasses de chevaur. Viandes et Prodwits Carnes,
17, 219-281.

Janssen, ¥, W, Hiipele, G, H., Dunlfer, ). B., & Leustra, I A_ {1998). Spe-
cies identification in meat by usiug PCR-gererated satellite probes.
Jaurnal of Industrial Microbiclogy-and Biotechnology, 21, 115-120,

Kolferovd, I, & Kortnékova, B. (1995). The eflecl of emissions ou

« heavy melal couceutralions in cattle from the aree of an tndusiral

plant in Slovakia,' Arckives .of Ervirowmertial Contaminsition ond
Tazicology, 29, 400405,

Kriem, M, R, el Marrakehi, A., & Hamama, A. (1998). Prevalence of
Listeria spp. on a variety ol meat products in Morocco, AMicrobiola-
gle-Aliments Nuirirlon, 16, 179-187.

Lavurichesse, IL, Cambon, M., Perrc, D, Ancelle, T., Mora, M, Huberr,
B, et ul, (1597}, Outbreak of trichinosis in France associated with
ealing horse meal Communicnble Disease Report, 7(5), R69-R173.

C.0. Gill | Meat Science 71 {2005) 506-513 513

Lawrie, R. A. {(398), (pp. 58-95).Mcat science (6Lh ed,). Cambridge,

S UK:Woaodhead Publishing,

Ley. T. (1996). Untersuchungen zu postmortalen Verdnderunger in
Plerdescliachnierktirpen. Flelrchwirtschaft, 76, 172-175.

Mageas, C.. Fedérighi, M., & Soulé, C. (1997). Les dangers pour la
sanlé publique fiés 4 la copsummation de la viande de cheval
Review selentifique et techri {Office Ir ional des Epizoo.
ties), 16, 554-563.

Mann, P. K., Cavrini, C., & Pieracci, F. (1964), Salmonellz organisms
found In healthy horses al slaughter, Carrell Veterionarian, 34,
495-500.

Manleverde, J, I, Simeone, D, H., Moran, N.,, Hermida, C. A, &
Colombino, M. M. (196%). Microbiologia de alimeutas V1. Salman-
elas en carne ¥ ganglios lin(aticos de equinos recién sacrificados.
Bacleriologiu de aqua y liquidos residuales. Revisia d¢ la focultad
de Agronomy’a y Veterinaria de Buenos Aires, I7(2), 51-67.

MREH Viandes. (2004). Horse meat/World 1995 >2002/Production;
Horse meat/World 1995> 2001/ Importations: Horse meal/Woarld
1995> 2001/Exportations. mrh-viandes.com. Aecessed August 2004,

Murrell, K. D, Fayer, R., & Dubey, J. P. {1936). Parasitic organisms. In
A. M. Pearson & T. R, Dutson {Eda), Advarces in meol research
(Vol. 2, pp. 311-377). Westporl, CT: AV Publishing Co.

Murrell, ¥, D., Djordjevis, M., Cuperlo¥ic, K., Sofranic, Lj., Savic, M.,
Dijordjevic, M., et al. (2004). Epidemiology of Triehinelfa infection
ju Lhe lorse: the risk from animal product (eeding practicss, Veteri-
nary Parasitalagy, 123,223-233.

Mychas, G. I, Dillon, ¥. M., & Beard, R. G. (1988). Gluggse, the key sub-
strate in the microbiologica) chnnges occurring in meat and certain
meal products, Biotechnology and Applied Biochemistry, 10,203-231.

Paleari, M. A., Dersani, C, Yiltorio, M, M., & Beretia, G. {2002). Effect
ol curing and fermentation on the microfora of mear of varous
auimal species. Foad Conirol, I3, 195-197.

Paleari, M. A, Soncini, G., Beretta, G., & Rossi, M. 7. {1992). Microbi-
ological and chemical aspects of carned, cooked and vacuum
packed horsemeat. Falian Journol of Food Science, 4,205-212,

Palmer, J, E., Benson, C. E, & Whitlock, R. H. (1985). Salmanella shed -

by horses with colic. Journal af the American Veterinary Medicot
Association, 187,256-251,

Pennagzio, B, Canloni, C, & Jnlini, M. (1988). Aspelli attuali nel con-
Iroflo annenario e igienic sanitario della came equine. Ingcgnena
Alimentare, 2,42-48.

Perez Chabela, M. L., Rodriguesz Serrano, G. M., Lara Cakleron, P, &
Guerrero, 1. {1999). Microbial spoilage of meats offered for retail
sale in Mcxico, Meat Sclence, 31,279-282.

Pichner, R, Sander, A., & Gareis, M, (2001). Importancs of £ ¢oif and
vegotoxin producers (VTEC) in faceal and meal samples from
harses, Miuellungsbloti der Dund: I fuer Fleischforschung,
Kulmbnch, 40, 109-111.

Piérard, D, Yan Damme, L., Moriau, L, Stevens, D, & Lauwers, S.
(1997). Virulence factors of veroeyiotoxin-producing Eschiericiiia
coli isolated {from raw meals. Applied and Enavironmental Microbiol-
agy, 63, 45854587,

Pollastri, D., Magri, M., Colantoni, A., & Fagan, S. (1954). Indagine
microbiologica su campioni de came equine Lrita in vendila nella
provinelal di Parma, £’ Igiene Maderna, 102, 787-798.

Pozio, E. (2001). New patterns of Trleniinefla inlestion, Feterinary Por-
asitelogy, 98, 133~148.

Pozio, E, Cappelli, 0., Marchesi, L., Valeri, P, & Rossi, P. (1988).
Third oulbreak of trichinellosis caused by consumpiion of horse
meat in italy. Ainales de Parasitolagics H) ine ¢4 Comnparee, 63,
48-51,

Quevedo, F,, Dobosch, I3, & Gonziles, E. 1. {(1973). Contamination de A
carne equine con salmonelas: un estudio ccologica 1. Equinos por-
tadores. Gacetr Yererinaria, 35, 119-123.

Rossier, E., & Berger, C. (1988). La viande de cheval:des qualiliés indis-
cutable et pourant meconnues Cahiers de Nutrition er de Doige-
tigue, 23, 35-40. i

Salisbury, C.D. C, Chan, W., & Saschenbrecker, P. W. (1591). Multicl-
ement concantrations in liver and kid ney tissues from five species of
Canadian slaughter animals. Journal af the Assaciation of Official

* Analyrical Chemists, 4, 5814691,

Salmi, A, & Him, ). (1981). The cadmium content of musele, liver and
kidney, lrom Finnish horse and reindeer. Fleischwirischaft, 61,
11751176

Smith, B. P, Reina-Guerra, M & Hardy, A 1. (1978). Prevalence and
epizootiology of equine salmonellosis. Jaurna! of thie American Ver-
ericary Medical Association, 172, 353-356,

Stanbridge, L. H,, & Davies, A. R. (1998). The microbiology of chill-
stored meat. In A. R. Davies & R, G. Doard (Eds), Tite infcrobiol-
ogy of mear and poultry {pp. 174-219). London: Blackie Academic
& Professional.

Uiyanov, S. D, & Tulcuuv, E. T., (1976). A study inlo lb: autalylic
changes in horse-meal In Proceedings of the 22nd Eurapean mee:-
ing of mear research workers (Yol B4, pp. 1-6), Malmo, 30h
Augusi-3rd Seplember, 1976,

Uytiendacle, M, Oe Troy, P, & Debevere, J. (1599). Incidence of Lisreria
monocytogenes in different Lypes of meat products on the Delgium
retail macket. Infemational Journol of Food Microblology, 53,75-80.

Vaissaire, 1., Morel, E., & Gueraud, I. M. (1994). Apropos de cas de
yersinlose a Yerainia enterocolitiza ¢hez le cheval. Bulletin de L’
Acudemie Velerianaire de France, 67, 365-370.

van Knapen, F, (2000). Conlrol of trichinellosis by inspeclion and farm
management praclices. Feferimary Parasitelogy, 93, 385-392;

van Schathorst, M, & Kampelmacher, E. H. (1967). Selmonefla in meat
imported from South Amercau countrie. Jourral of Hyglene,
Cambridge, 65, 321-325.

Walley, T. (1896), A practical guide fo meat inzpection, (3rd ed, pp. 6-21),
Edinburgh: Pentland.

Wyss, R., Sager, H., Muller, N., Indesbiizin, F., Konig, M, Audigé, L.,
£t ul. {2000). Uniersuchungen zum vorkommen von Toxoplasma
gondii und Neospora caninum unier feischhygienischen Aspekien.
Schwelzer Archive fur Tierheilkunde, 142(3), 95198,

Zeuner, F. E (1963}, A listory of domesticated anhrrm‘:(pp 299-337).
New York: Harper & Row,




t BESEE | ¥ 5

: P Rel _ : ' |

2346 81TH
[Mei]
: Eﬁﬁ:nni;mf@%ﬁﬁfé&
x ) ﬁ*ﬁ BREEERE BR)
WERRE & B (PR 2473)
B (Fgr4244) |
48 (PIR 2455)
(% 5% ﬁ'. #) 03(5263)1111
(LR B H)  03(3565)2387

T
i

'iﬁﬁiﬁﬁﬁt&éﬁ@%ﬁ#%ﬁﬁ$wuour

- FE-RSALEESRSNESHR RS Lﬁm&ﬁqu%nLﬁﬁéi
PEERX Sk, BRFLERCERET SEEALN D BERPAHESAIBRIIE
HHEEHLLTIYESED. MROLBYEEHRES TRALELLOT, 5505
BLET. : :

() | SR
1 kE4 A, BH ARNEBESASRESHSRDE - AAKERSARNA
BT, BEHEEICE S EMATOL, ERAEBRAOLS A RUSHO

I EEI:ELT—“*H"F$WII-OL\'C 4#%@*&510355575‘3§<Tﬂ£3h Bt
EYRAIDERERSEDHICEBELNBEET LS REMESALETZTT,

¥ 2 : Kudoa septempunctata B Samocysb’siféfen’

MARENESEHTED
(B4 ¥
EEREESIC J:é#ﬁlﬂ%ﬁﬁ‘%ﬁ&$ﬂf\®ﬁrﬁlhob\r

(AR
- ABRESRERIC J:%Jﬁl%%’l‘ﬂﬂﬁr$ﬂl-.?b\'cw¥m"‘

(&%)
- EERERERIC J:%JEE]TEH%‘E$M'\®?‘IFL'DLVC (Q&A)

98

¥ 23FE6R1TH
T BEFEOBLTHEIE

#h B R R s

& | RBEFRETER | B

% Bl K OE -

 EAREEEESRAASEENE

ERRAEMER L IHREBEFAFERF~OHEILONT

AELAEE- ﬁnnﬁ&ﬁ?ﬁﬁ‘*ﬁuuhiﬁ}ﬂ’*ﬁ*m g B 7k BE A s & R
SEBVT, ERFTEWHCRLFRITDH, ERAEHRROL T AR
ERQBERICEE L AR oW T HECHERDES B CRREH,

HAREREY A/ OERERS LD COLERLLEERTS L& SIREBZSH

LB THD (A,

ST, G, ﬁ:ﬁﬂ?iﬂi&ﬁlﬁﬂ’é&*16hb7ﬁr$ﬂﬂ>ﬁt“=éﬂt
BirR R EFH & LTRYHED L'EbiT, ﬁﬁf’%%%%iuﬁbﬁq’m@%i
Bl SBH D X )N, REOMEEBEYT 5.

ki, FEBEOHERCRIPE, HRICOVTIL, EI%&%?@H&T% &
LLTWATZELERLERADS.



C Al &)

ERRAEBERICLS
RENETHEEEM- OV TOEE
| Y2 3456 A 8 H
=5 - f %E%%Aﬁmﬁiﬁﬂx
| ek B g e
| AAKEARNS

HE - REMEFBRRRAMEARERTE < LAKERAAR
s, T3 E AR 25 AICHEL, ARAERHEESAI -
n %E@&ﬁ&@ﬁ%ﬁ%&%f%ﬁLtﬁ%howfﬂi%

21, ' g!E :
bl s G ER
R T LR IR STy Fr

DTUTOLBORET S,

1. r@%ﬁT%ﬁﬁgﬁm%éﬁm_owr

ﬁﬁ:%@ﬂh ﬁﬁﬁﬁﬁ%ﬁ?—@&@ﬁ&*?ﬁ%zb

A THD 5 BIEEHI T, %ﬂ@rﬁ%ﬁm$ﬁﬁ HHVidE

‘&Ltﬁ@%ﬁ&r&mAﬁ%T ﬁﬁx%abrﬂﬁént$
mmﬁ&snréto '

T 21 4 6 F TR 23 4 3 A TI. B SEET
FEREHE Lk = 5, FRAOREHR TS S Hl1E 198 4 Th
D, A= 2—0 5 bERBBAMNENE ER TV
178 ff (908) &Y. ZVIBICE T A 1354 (68%), + 2w 73 f#
WMLItWO#m%L?%SL#Q%XWVA%4M¢Q%L
A A8 HE (24%) 1EDE RV, ERBEANEIIMNC, BRIL
BEENTWEERIL B M (178 Hot, |
R 22FE 10 Al e T A %‘?.Eﬁ L7 534 4 71 113 4 A5 T ¥,
B4R, IEHBOIERE 2 LIOREM IR RO R P HEHHEIRE S
i, - |

Fio, BEILOEESEE Ui R E R AR ES6 DRER
SN TR BEHLLRIFOIL, AU T 2156 A
m%iﬁ%ﬁﬂﬁifmﬁf4#%oto

ZOE S EREP D, BERSRBENE T A LER IOV
TEEORE., FHEICOVTELEERLA SRR, B
@%Fﬁ%ﬁ%fﬁ%%imbto

. WRSEARFEEHORERORNE TN EIZONT

(1) £ RAEN LIEEES



Dt 7 A POKENE |
ﬁr$m:owrﬁ¢%ﬁwvuyf#vy v Fy
£ ﬁktﬁﬁwrﬁ%ﬁkowrﬁééﬁot#éfﬁ

'@T&otorﬁm%mﬁﬁm#/hmﬁmﬁﬂ 7 K7

BFERIEF R D Kudoa septen;gunctata DBEEITE  TFE l

#é:kﬁﬂ%b,E@Eﬁ%w&ﬁf%%ijma
DA ERE, S *

R, BRI DRESOREE T 17 B
'@%Ewmmﬁ&ﬁéh %bﬁgwéébfﬁﬁEMﬂ
Y= XmMmmmmwaé em%%tto

@K septempunctata DGR | B s _
vb%k%i@KS@E@@amzﬁ%(mT§F7ﬂ
%k%?)%%Ut?%%ﬁﬁ@%%ﬁmﬂ##ék\%

%m@n;m¢@ﬁ@#4E%Xyﬁ%ﬁpﬁ,

AVIR (K1) BER) KEROSFTRIESDE

T AGY HRURMY KT BT EENES LB,

BB,
ﬂ@ﬁ?ﬁzk.ﬁﬁEkFiLLﬁFTE%%ﬁD&
BLTEE \m%&Tmﬁ %mﬁﬁh%# RO b,

$. b MBEMBSERE RS KT BT OBEE
HSEAEC b B MBS O BN DT £ T — 5
A5 E)%w‘_o |
;ngm LLREHICELA L MEBNTY K
7 BRI TR 2 5] $ B 2 TERICAR > TV S TR
N TR SR,
AR, ERE—BEPOTEAFTHE I 2D, 7K
L FRTRAER AKTEE B TRLEN L NS,
@K - septempunctata DHRIE H
HERETED 2 LS LERRE, 7 F7IaTORR
PERSRRS STV, -15C~-20CC 4 BRI BL AR E S
BY L THRELE,
'it‘%#mxorﬁ$ﬁ%#Tv\?F?@%ﬁ%ﬁ
LAY TN
mmmﬂvu\¢bﬁ§ﬁ%5ﬁutwm%%ﬁk7
FRTFIETE Lic,
(2) BHILEA LIRS
OER Lt DmEDE |
B ROREC D CHADR RS, ¥4 LRI



 wTﬁE%ﬁotﬁéTEﬁT%otaLmbﬁﬁa\ﬁ
SEEHN R Lo B LIS & O B S R g L & o
=5\%<m#ﬁur&ﬁm%m@1ﬁv%55qumm
Fayeri ORFHLDIT wanto
Cm.ﬁmnmﬁﬁﬁ _
wawi®vzb(X23(Eﬁ)%ﬁﬁ?%%ﬁ?
DEERAVCY P XBEL—THRREER L L 25,
E\ﬁ%%%ﬁ%%éh%%ﬁﬁﬁﬁﬁ@éntmit@
DEBCHBRKFEARD LTS,
:h&@:a#6ﬂiﬁmnﬁtbwﬁwT%Tﬂﬁ
ST &mTWéntc
&E.Sﬁmnmﬁ%%ﬁztbﬁ%¢ﬁm£&?5
CEBEREEL, tbhﬂﬁibtw t#bmofmé
@S. faperi DETE | i
%%%ﬂﬂ:@ﬁﬁﬁf%%ﬁﬁ&i\ﬂﬂ:Wb
'ﬁﬁ)v%ﬁmui-@@m¢@ﬁﬁyvmﬁmui
&U%ﬁ%ﬁ%%%ﬁwﬁ%Aﬂﬂoc(¢u E) T 18
ﬁﬁuk%ﬁﬁféﬁﬁﬁ&Jtvkvﬁﬁﬁﬁ CRTH

3.

DEORERENSX, © 7 AHRD K septempunctata R UERET

O S Fayeri BERFBEORPEOFEERSE L LT, BENE T

M X,

TRLOT kb, BEOESATHELTWAMESS kI
o7 RPRT B & 5% Th 5,

S O & S DI o

TN OHEEEDL FORRE~DY A7 L LT, SRS G
CEREMT BT E. TRETOL T BB LIRS s
lh’Cb\fotb‘ & B ﬁkP‘ﬂL%ié‘fﬁE@id\éw P
LT:h%@ﬁH#B@%E@)z&&LTH\ﬁﬁ%&%&#
B (OK3) (B%) 2HBTD LERRET SO LIIEL bR
RNT LR IRETOMRE LTELAE,

LB LB L, &7 X B0 K septenpunctata RURHH O
5. fayors BEEBHORADE L LTHENSR FREND T
L. EREBHRE LTIRE bR BT RV ERI B oA
B, PORIEDR B = A LB BRHRABRENTNS T &
ﬁé;%ﬁb5:&@?%5%%2%%@ﬁ%tow1%ﬂ%b



T _
| EbI, ERRSEAELDC LTk oT, MEE B
CHBEICRDZEORVEY, Ei, BEREEICHEREOL S
R B IMMEALEELTYL LS C L REETHS,
(1) &7 ADBEI LB HELEHOMESE
DER OIS | |
z(1)®®fK5@mmmana®k%J?Téh
L%#hi@kﬁmﬁnéhﬁwé amB\mevt
#%@izt)z&@ﬁﬁ%lé«%ﬁ&& 2 L

@kowrm ﬁﬁﬁ?ﬂﬁﬁ%%%b##&hrwtw

@4 DR
RIREMTIC Bﬁéﬁ%ﬁ %%mmﬁmrﬁbwv
& 6B ERAUETH D, ﬁ%%témﬁ&#ﬁ%éh
n&@@m&@%@%af@%&f«%v%a
&x\tﬁxmﬁbr\%r#&eﬁﬁg\éﬁﬁt%
BB 0 2 5 227 5 ETE LT B,

£ Dith %ﬁ&ﬁ‘é“i:ﬁbl‘fl@.ﬂ Sepf:_é:mpwicfata{%ﬁﬁ .

RO, FEREOVHE AT B0 D HENOT
25 Y 2 S RERMSEDE NI SRR LTV < S

2. |
BB, BMERTHIAEREREERFBINLTHA I &S
6. BNEERRED, WOl - T HIBOHE RN E

i
HBHZEDRETHD,

(2) BARI L BREEOMSE

O NGy

2. (2) @D IS5 Fayeri ORFE] TrREINTHEE
Rz L Y REFER s hTWL o e b, 0L 5 R&H
FEECE A ) A S DERER D& TH . |

Q5B ORE _

5. Fayeri DETEHMEB LTNE Z kb, AR
K31 5 B ORI BT 3 HEIC OV TRE T 5 U E
BB, ThETEIRIE, SRLEOLEG R 2D
LELBND, | |

236, BB TR RKEER TR ELTNS 2 h
b BORERYED S C L LEETH 5,

(3) #ET SR

IERFRERL, 51 EHE . BEMDERAFTESAICONT
FEFRETECHRET DI L L bic, B, SENRE L

-10-~



LT, FROIEITED, SRR EE LT 5

TEREECHE,

7. EVERSRSAETET, X BIERT—a
DT, W5 SRS TREENA D =X LB LT
POTEVEETH,

EE%@%\@%%ﬁ;ﬂﬁﬁ%%Jﬁ%@@tﬁmrm,
TR EMCHBLTOBE & b, WRE, BREES, T
LRBMT S 5 5 UR-BREBIA 5 = £ 5ASTHS,

(1) RBRA, HKE 100 g Btk 03X X IR BN ©, SRERRYE

: & o TEBER &R = & B bhTu B, ' .

(X 2) BOBATIAFET SEROMED THILL BV 3, S Fayers DIPS

o RCERT L hkd SRR aty,

(XS)t3%@1Eﬁw%ﬁﬁkowrﬁﬂﬁ%&uimﬁ%mm&i&
EEB 5L 2,400 M, BAILOENTO 1 €£RORERS
EETMEEITRET L 7,000 b ki b, E&Ehwmblv
,rLtﬁFaF%&ﬂ&#&&wagxb

ABRAEEAERIC L IEETFHEEENAOREIZONT

DOFEMHETAEEEME G DL IBLOTTH, T, Fh(LLFEELTLVDD
TEmh?

I @%E O FEES ORBIEFEL

B BE7 BOREREHI T, FLALRT 1 ARDFEHU S (T TTH,

|@2TOES A - GROLAKMBEL BHDH,

(G4 EQ#HERNEE LLAREERT S L LY, EQLSBERIWEDS, |

[@StsE LEAR 5 BRT 5 EEBHDR. H

(OBREHETREEEMNIE. RECEPSNEOH,

' LKudoa sepfempunciata B Tf Sarcocystis fayerd DIRTRFMRBEATINET M —!

LLOXEELDOH,

@SEOCREEFRENE : LTESAR M shiETHhL. EOLShETEN

[ @EREEHLS LD, FEFEDE S BRBEMBETL £ 5,

| DS 0k SHFRIREEADFETL & 3 _ ]

—-12-



®er£Twﬁﬁ$th&w;omtmtTm Fh, Fh(GLBELTLI D
cEm? '

G, BRERMFIMEE TRt OB S THAMEI 200 BETRD I TEEHAK
RENTLEY. BROBIN S, RPBEOREWE L L T—M5 AT 5 aS
BEPEPUEFSBIENGVD, B L TLERMAR LAV, HEFREL
THRENTLE LML, £F - ARHEBREBTRHS AAKEL ST 0%
MTE. CHhoEREDRTATEENE L, BENThRELL,

&S HHEENERE LSS, ¥m21¢sﬁmb¥m23¢3ﬁ$twﬁL
wsﬁmgéniLt,

| @S EOHEEHNOHEIRFM ]

REGETHTEEM 198 #0535, BRICOVCEN G ofLC 5, AT
HEFATUOEBHEAS . TOBTLS S ER_L L OB CHBShE LE:, Fe,
EBANTEUACRENL AR TN AESMED SR E L1, -

REWEICOVTE, EPSORENRE L T—RIZMOATLIRDERR L2 0
*%.Tﬂ&ﬁ%ﬁﬁﬁﬂﬁﬁ%@t%%ﬁt?utﬁﬁiﬁu?Lﬁﬁﬁﬁwﬁiu
UM Y E AT U, '

FCC. t7iL0hTﬁh¥mﬁﬁ%ﬁvt& 5, 9&7&@#5&(%&@%
B : Kudoa septempunctata (RIQ@HBM)) 1ZEB LT NEC EMEESh T L. Fi1-,
BRILISDNTIRBMSIC & 2 RHEREIz LY, ﬁw:yzv4zE®#$m(&m
FF R : Sarcocystis fayeri (B@HIR)) [CHERLTWEZ EARESRE L.

CALOFEROVT, WMERALERBRC LY FRIEERELEL LS5, 55
HEFLTLAC EamBEAE UL, oo '

CRBOERN G, B - ARAEEFRERDBIS - AAKERSHRBY 55
HOWR, £ESA%RTEC &L;éﬁl%ﬁxwﬁﬁgmnoutﬁ FERD—IE
T&B Kudoa septemipunctata #%. B L |= DL\‘CI;" F]ﬁL. Sarcocysﬂs fayeri DS
#ﬁ<rménaaéh¢Lto

RN

Y
v

ERB. b RCFET D EIMONTEY Tt A, ' : )

[@eToESs  BHOEEHNEELEZDN,

]

Kudoa sepfempunctata Iz 2 TlE. HEOEHTOHE (ﬁﬁ) Ehi-t S A s
LTvaCE fJ‘FEaE'é‘Jh"C?a Y, RRTIIEST BTH ﬂ"r_[i{&b‘ EELSNTLFETA,

CBEBH LRI LA SSROEETT . A8, Kudoa seplempunciata DFEREIc oL

Tl BFEEH, BALABACOARET IOTRELMEZEZ SATHETA,
FEHETCHOTEFELTLAESADERESBOREBC. FLFELTIV=LLTER
FORIBTLESLERBUEEA,

FNAVAT L AROFERTONTI, SROVR FRAFET FHEERL14G
BITHERMNT S = EPHRESRTIET, _
AFERLL-RORGTHEETIC LICLY, FREERES (D LARRE
hTHEY. —ERELEOSEATAS LY, BHESMAEHLTELEZROAE
T :

HEOHAPCAET DERCIMEY TEBL BT, S fayed DS, RITBRT SARTEMH

Mz EL,

| OSEOFERMFELEEREERTHILICL Y. EDLSHERIMNEDIDN,

(07 F7ROBEREGHCT v, FAATAT 1 ARDHER LET T

7 FTE@#EEI# AIRIZEEL, E H..lii’?iﬂ'?'\ _hitﬂ%ﬁri_ﬂi@?
& éhfdé‘i L. —ﬂiluﬂﬁ4$w3ﬁ$m%’éﬂ L'Cﬁl-—'f&ﬁéﬂ'& EEZ %h't?a'ﬂ
AOHA (8) #EY~ &I-Lfbijﬁﬁl‘iﬁé %GDCD J\{Zkl ZE A *!’%rzn
BeEEhTEELE, e

FIALAF L AROEERIE, Yo, AN I:“ DR ¢?$®mﬁ|”ﬁﬁl ®
ELET, SEESHEDATING Sarcocysﬂs fayen i, 4#?'50)!11%035‘#! FES DS

-13- ¢

CHETOEHND., SEOFERNFELABREERT A EITL Y. B¥RE
TELOTCEHY A,

EEWH&'.D&L\‘_&Jﬁ\bﬁﬁﬁﬁ*liﬁ'*ﬁt'é'ﬁ‘ E LB/ liﬁ{ﬁﬂﬂﬁf‘a’ﬁzﬁ (4~
8 BSRMIEED T, FA. EM, BEHOTRESEADO A LO0. rﬂmﬁﬁﬁﬁu\
HAOMTERL . Eﬂum&ﬁﬁtmmténrui¢,

DR ELHEERSAPESS - WEKERSTSCEBTABHOER. Cho®
FREDE FORE~D YRS ELT, ERA—BUETERERT B L. ChETD
£ AT LEERGHRE SATIENC &, RHAIZERICEE S AR A S0
CE. ALTCALOBEHMASOREOURY & LTI, BREE BERNERETS
LI HAT R LD LEIEASAENC &M CAETOMEE LTRSS XA,
ERGSBREREADCEITEST. HBRFICZBESHBRLIHZSLOBVES - E
-, MEEFCERENEREEE DL SHEAEBRLTEL I CENERETHDL
FATLET,

[@RELEADSHRTEC EEHEIOM,

CHETCOHEER TCIE, BELEEALSC, REFHG ZRNERFHREShTY
FHA Tl BIRARS L L EROTEREHY THA,

~14~



[OmEpETREEEAIE. REISRBE L0,

BE - GAEESRSATRYS - DRAKEESHLSITBIT ABHOBER. £S5 Ak
O K septempunciata RU BB GO S.fayerd A EERAORENHE & LTHESHE Rl
ThalahTnETA, ERBAME LTIEE DA HATLELERNMS 3T fEA
&é:e,moﬁﬁmxﬁ:zL%ma$mﬁﬁﬁﬁénrua:aEénruﬁt,

i
et

| ®Kudoa sepfempunctata B X Sarcocystis fayeri BT ZIIRAE ThTWETH,

RITNE (HEERRARMEPRRT. BISRERRI CBLTARTES
BEAERRLTVALI2THY. RESAERE, ThsORERIEZSLTENS
w4 HFETT, = - -

SEOEEEMNEENE S LTHEME GRESh D THNE. FO&S HahEl
LDHEEEBOR, ' '

BE - ARWEZSHSATEES - ARAKESRSRCBIAEHOBE. BEAIC,

BLTEEMNERShTLAESEREZTY zaqi&;‘ﬁi%lﬂé ~EEEh, SlEHEE.
Uzamﬁﬁmtmmﬁmﬁ.ﬁ&mxﬁ:XL%mH%Eﬁi&étéhru$¢°

(@EGEENET 51010, FHEEDE S LHBERBETL LI, ]

SEEEL By FPREERICOLTR. FOEIRMDRBHHL BThHH
WAME LT A EMERSATE Y, BEEABCERUTLEWLS L, Bl
ERASELVE S, KERVCERT 5o LIk Y, BREBHT 2 LMTE,
EFTRTES A ERUTE LR, BRECBVTHEEDS LBV TVET,

FEBALICOVTHE, SESAOKELFEETATOIFILISRAT « RBOFE
BARETRET A EMHBESRTLIC EME, RREFFLT 200, KA

| BRTRETAREONEIREAND D LHNBETT,

(O3B EDE SHFRIRBENIFRTL £ 30,

B EP, FLOLATAALLIC, FEEMES SR ITRRARBICOWTHE Fitt

BEF, 7 ETICTWTIH, ESACDVTHASFHECEEM L. BBk ETOER

HROFMEANEERTHY . RERAOFHEICOLTHERETLIELLTLET,
g FZIZD0WT OFBHORED, BRETHEFLE > TR EMLNTWES,

-15~

-16-



B K BRI S R P B DUNT |

FEPEL. FAROSELALOEREEET SXBEHICLIRPETT BE,
HMZEES KO THRRELARELET. BEELEL, RIZEDIELHYFET,

EEHmEREFER ARz RYELICL oM SESh . FBPEORRES
TWALD &, MFHO157MFEAETTH, ZD{hiz026. 0111, O128RTUO
1455 EMHYET,

OFEHMYERBRHEICKIERERERR |

19824 (2, EA LI M EZDA M TAvi—
H—lckBEAAPEERET, BEORENRE N
BELTRESH, TOREREMCRPERAHLE
LTRIMEhTLET . BAETR. 19905, HER I
DHRET, FREh R AP BEEL T, TEE Dy
BB L 268AICR SEFEMENRELELL, SN
190628 (T REa4E) (=13 . BB K ORISR DHE hatt
ELHETIEENLTRPERESNHY, TOER. H "
RMIE P B ORENRNTOET,

B RIS EO0157:HT
<ERRLEZASEER HH>

e BRESERS

Fas=  Food Safaty Cammission.

BEHDEXBRRTHOR EHS
SEEN BER  EEN W%
164 - 18 70 - 7 -

179 24 105 - -
1888 24 179 - . -
194~ 25 928 - ‘ -
208 17 115 - -

C O 26 181 - -

EEH B P B

-1-

BEEH6

IS i KRB O A AARHR

€00

2005
2008

500 - : /ﬁ ~Z- 2007
i A\ —N—-2008
: / \ — _-2008
400 // \
[ - )
300 . p N T\ \\\

200

BIFEEW

- N

100

{3 2R 3B 4R 58 68 78 g8A sF 108 1R 12B
1.5 108 A 0 TSR B 7 I R S bR e D)

N . HE RS THEEA BT ER T ATORER
o AREeRAs -

oo Feod Ealcty Cammlasions

MR E BRSNS OLNT

HRBE Y L ERSOBREETUALED

- IBEHm
BEhEEERRR NEOHEEREICIVUIER,

. %:%E‘@ﬁdﬂ%ﬁ%’éﬁﬁ%z%ﬁﬁ?’é:tﬁﬁ-ﬁl:%[ﬂi
Rl RE .

* RETTEORPEFHDEDODRA U MERERIZET.

RAVM BROBA  GFESH. HESRERILTEATEE)
KA b2 RETOREF (SR h3 CloAREL S EEICEE S 5%)

R Y3 TEE - (FEES. ShUWWHERBEEESE)
RAL 4 T (FEHES. T2 Y 5 75C, 1981 E)
R4 5 BE (F#355. BRICEGRBELAWE)

CRAUNE BohRS | (BhMBASBCRETE ANNTEE)



BELMERBERRESOELD

<BE>DHOBRERNICEBL. ERENLTERA. SHKEFRELET, I&
THRETICENBYET . MR RHEFLEICIEEL,

<BEOREER>
BER:HFK FA FLA—RIL, AoAR—=T FRPYRT—F F23F,
H—ARE—7, VHH, Y357, REWKHE, Fv Ay, 0w, BRET,
BAREE, —T7—FU—RiE,

#w o R—H— A=A =7 IR SA L TFLZPLTT, LA, Rl

WY Ly By LT J 1 Y BT & - e :

<EER> BRI ~108MOFRER. TR

HEROSHE., BLWER L XBEOHE

Mm-S mE, RBFDEL, EETHE

BMEREEEREEHEL, EHRER
ITELHCELEDBYET,

<AE>BAEHLIETE MRS S (5°C,
1B B, BFREEE (RS, tERO
WEER, BRETOIRFERARRET

ez g a =':ﬂi;vgmmtw:rmz;m157 fian
ﬁl-ﬁjo ﬁ:nnﬁﬁ@?ﬂﬁo <ﬁpu§$§EA$ﬁ%ﬁﬁ>

HNLEARSBREICLSEHREICDONT |

<BFE>TYOBE. BRR I, TK, #aL)IZELL .
£R FISIBREMEFTRT DL B BIRICHEL,

<SFEAR> BERHITe~ 72850 BMLVESE. TH. F8. I\,
RHICHhI-YRBEELLDE6H D,

<BEOREARGE>W. £=TZTOMI&. BA L/ —F|
L.3BA).58E. $oFA. 8
BANEFAE, SRERE
HEER . : \

<E>A-WRIE 5 1<mER(75°C
BESUE)TE, OER ¢
li%fr...‘mﬂeol B2, BEET I
FH%. LALBETEY. = §
RERIHER,

e —
#E. <RETLEFAZEFR EH>

S BRREEAR |

£, Food Sofcty Commistden

HLERSBEETHOREES
FHE BEW  TEHR B £
1645 225 3,788 . 2 -
176 144 3,700 1 -
185 124 2,053 1 -
194 126 3,603 - OTEHLAL): BEK 1488, BEROA

204 99 2,551 . - -

218 67 1,618 - -

SR M5002 L OWBITOLT RN
oS R T



AW EANGA—[ZRABEREIZDONT

: )21 - =3 fukaw | A\

> RE. REAMOBERICEAL. AT (IR JATUTIRRBBHAREICONT

BOREKEERT B, MRITE hO TR £ BEO

BRI T 5. ORMETIL, AbEHI L. AN EHBBORBLLTRESL
CEHS BRI ~7 BB, FR. B HE. S I R EBILBYEE A LGS, AR BRSFaS P

= TEL.OES., OEOESTHRE., ?Eﬁt:;_;?%ﬁ%%ﬁgtﬁ@iﬁlg};ﬁﬁ%&%r#ﬁ%

BB S S e (W-SER)  Shb . LT S% TUET, Bk, B kB EEB RS HEHE S

o oy A ERREES. THY KBTI, BERZ0OANBEDUR T TELAY, ©

D35, HSOARTELELTUSEMBINTNET
TR~ SERELSSHERANRREE DU

OBERMBLFETHAZ M EEMNIZ
ITAEW =B #HDOEMIL, 19815FED
AFAOa—ILAO—(FeRVYDTF
PYHSH)EREEL - EFEHE

, EONTULET, TOHR, B, £,
: ‘ : FFASNF—X FIH AT  ded : !

,‘-P‘lsw Thm 099G C.3gsuni ﬁ—%yf;g@ﬁﬁﬁ{%%ﬁ&f;g N i ,7'::?

<WE>FEBELRFHEL., &<
FRIXED, ALttOBERED
EfMEH <, B8R - BERLE
BTO/REEE, ZERBL B
RMET S, RRAKTS@mEs '

(6 5°CLLE, M5 %175, DRE
MR TERAEREL TELOHERAICESIERLELS

SELTVETH, BAETIRFLENBERER T = B -~
FESATHY, SBBRICEDRENIHONTY gy o o s e FURATUTESBESHATOWET,

Fthi, | <ERRBRASEER HH>

hEny S B BORERS o sEseEns DATVT D BRCER -
- DYRTFUT ORFE
BEHY BEY EEY %
AEFEARRICEOHLTVET, Tz, ASEBRPER
TR 16 % 558 2, 485 - - THY, FCBRBENMLTCAICERIHEEZONTLET , A
TR T4 645 3,439 - - HOREREEII0 ~45 CEILC, BEER THIRTEL, o
' - M CH A TSI, 10%DEEBECHEBLES,
P18 % #6 2,297 - - MBERA L, LD ZLOBPEREFFRITHEUTT,
Sty 416 2,396 - . - E K ‘ _
REDHE, REBBRERLVE, [V ILI FRERE R
TR E 508 o - - goEMBC, 38 ~39 COFERL, B, B E QIR HE
TR 2 & 345 2,206 - - o, BECEATEEEROEERBTHCEMNZNLST
7. FHLTHEREERVWERBZRCEELTHLME LB &
FR2 & 36! 2,092 - - UHBUfEZS[ERECL, BEES ORBNE_SIEG0HYE
d, BIECLIZGE OBOLEILH20%TT,
mEAUERRRY fe R R TIE SR L FEHN OB RICEEREL, ShH
MEPLREQRRAEGYAEY , BRI RER, BE, TEEE
FTHEL BRIBERRTTIHLRoNFET,



JRFUTEDEQELD

<$FE>RE. HFEBW. A, W TR \RZERRITEC

. A°CUTOERTHEIEREE, 65°C. BS OMBA TR,

FFATILF—X . BRAMI &, HEYSTLEEFE,

<JER> BARHIM L2450 SBEMEEN BN SRR, BEE
STV TAFRIER, 5. AR SRB LS LR
LoF Uy, BELT HEMRACKIMAESLLD,

<BEORERS>RBFWIL. FFa5LF—X, BE. BANT
 RAE, -

CHES R, RSEAEEMETIFFASNTF—REEETES
BT ABEZBRIELAL, '

BERIJFIVHBICKOABHREICDONT

<HHE> ACHBIEETDS, BR(TUTAMIV)EERT
5. BHRIL100°C, 02 DMBTHLESRLIhALY,
SR> BIRHR 11 ~ 305 iEE R B, FEIE. T,
<BEOQKREERM>ZL-FLEM (ER. 2U—Lad)  BES,
BEERG (A NLLGE) . SEHEEOMTI R GRYER.
L) ARRYVER (B<{h. B LU P
MERIGE) NEEET
hE, -
<HE>FHROKS, AEBR
DFFIHRE, Frhroik
REOHHAL. MBI

EiERhaL Ba. E
ﬁﬁli;ﬂl%ﬁl‘]o iﬁf&{%# - 15KV X18, 800 Trm GOUD: 3
FE/xN, BT EREER. THOOBHEORE,
: _ <RERLZASEHR RE>
o BEmzEne
HEIFOBRERREORERS
BEHY BER REEER w &

164 55 1,298 - -
17% ° 63 1,948 - RO : BENE? &, REHIE

188 61 1220 - _ -

194 70 1,181 - -

204 58 1424 - -

216 41 690 - ' -

HAEHS0F R EORA OV TREITRE
L b Loty



D)LY aBIZKABHREIZDONT | RYUXRABEICEDRBEREICDONT

e , I <> TR0 B OBE LS BRRICAERT ., BBEDY
<ﬁﬁ?&%ﬁ%ﬂ%ﬁ?i%ﬁﬁ%ﬁ%ﬁi%%%%b%ﬁ?ﬁﬁ?;\g:ﬁa;fgj  WETATHETEL BITEHOTHRUOENE £, %ﬁmﬁ%\mﬁ%
BRI LA BEBRERY, COSRARTEERECT, B L R, BEOEEICIE. 80°C TN EOMBEET S,

HOBYISBERN S LELEXRRRREN DD, SFEWD BIREEB~36R, s, IEH. HAHET. BHAR. E. &
D> EREE ~ 1 2850, THEKE TR T, BT CRBEENTH D, BER (R EORABECRERRE. \WREMGE) BRI
<BEORERS> SESRORALHBHL—, KA EOO . HEEH 20%&ML.

pRL : i - _ <BEOFEES>EHE. HE. HEAvEBRMLLAATA) . LMLE
<> ERGFEE O, HEEEr ; v FHER, WL (ARRYIRRE: BE, 2—>0vF)

NIBRE, BERBPT 1 ¥
AR AR e <CHE> REGDEOK, Dot A RETS
EFAOMFTS. BRERET IS EERITHD, WTLICKEZRENE
&1, 10°CLLFAS5CHEEED, WOTEENLE, BHRMNWELTL
HEBPEENAYIBRITEALGN,

-, BREBENRTIIESE. T+
HMTHIEL TIBREL TLAHE (R (FLIRAVYRRE: 1REFFBORRIZ

R ERELEDHITERT D, =720, BEEEITNE,)

MEALTHFMAFERLENELH T4 Kope s . : . RYNRZBhERELNIES

518 MEZBRELEL RFERETN. 75 LBEORE, ' - | Z S - EE i RT-His

 fpEsERs o BESERAE
o B ERBEOREHE RV ZAHBETHEOREHD
R bl BEH EER B = &SN BEW REH # *
164F 28 1,283 - - ' ’ 164F - - - -
174 27 2643 - OMBEETE Lo—vobani : BENETIE, EEROE . 1715 - - - -
184F 35 1,545 1 - . 184F 1 1 - -
OfY: a5 S, ERRIE .
195 21 2712 T OFH(RMEER) MENS24E, EEROE 194 1 1 - ' -
205 34 2,088 - = ) 204F - - - -
215 20 1,566 - OTOIBR) : BERISE, EEWOE 2148 — - - _
HAEMS00E L EDERIDLTREEIS . 4
ORHL AR ﬁﬁ . L



[ELYREICEBBEEICDNT

< BHHSTBLEOBRRICGECERT R EEEFEMT D F
BEIX100°C. 30 OMBTERRE T, FEREEELE
.

<FERXRSEHE-THELHHD,
MEREEL - AR HA L3095 ~ SHFRE, HEE R, MEREATE AR,
jFﬁrgé 3§fkﬁﬁht8'v1ﬁﬁ¥ﬁﬂo—Fﬁr ﬂﬁfhb\jE;h{ko

<ﬂi®lﬁlﬁnn>
EHE:ESD, RIAFFRE,
THE. EA.BRE. A7 #
L,
<HE> REFEOOAFEEEVESLY
W BEOEMITENITHE
HFIEREEE10°CLUT TR

795, RTARNEA. ﬁﬂﬁ‘lﬁﬁf:ﬁﬁ!ﬁ?‘é#ﬁ '
<ARELBAKRER R

A"ﬁmﬁﬁﬁﬁn.

Ko  Faod Safoty Commissian.

ELOABBHEORERLTE

RENY BEY EEH #® =

164F 25 897 - -
174 16 324 - _ -

18 18 200 @ - -

194 8 124 - ‘ -
204 21. 230 1 -
214 13 99 - -

L By

—-11-



BEEET

B REk (B 22 F%i8¥ 233 5) ()

¥ 6 & RCBTIRANEEMDE. CAEERL (FHEXRSHOZIBRSTS
BELAOBEESE, HTFAL.). XEEROBCHT Ahiz, RL, WiEL.
WAL, MIL, @AL. WEL, HFRL. BL WAL THEESEL,

(5 ‘

(8 .

FRMEIC L YBREN, NETORVABY, AOREEELSSELLHS

10, ‘

m ()

1 -
. o

B 11 & BEESHAEE. AREEORMAS. BE - ARMEENROBEEEINT,
BROBICHTIBRE L RFNBOELE. mT. R, BEELIREOFRS
DEEEFRY. Rm%moml&?6ﬁmﬁb<u%m%®mﬂLoiﬁﬁEEmé
CEMTED,

@ WEOSRICE u&ﬁxmﬁmmﬁmbntaéu.%mgﬁu brLERIZ &Y
BERELERMMENEL, MIL, EALEEL. BLGREL. TR
Abhwﬁﬁk$6ﬁm§L<M$NMEﬁrb.aL(HﬁAL X ORKIZE
PHNEREL GEEMMEREL. BAL. mxb‘&mu BEL. BEL. BL
CEBRLTRE DAL, ‘rﬂ I

@ @ o R

- S ' .

%505 BEYUAEXGPARRATL, HREMFOE. ;  (B) . H1I&W2
BELCHESE - - (8) - - DRRICRRELESBE - « (M)« « CHLTH, BRE
BELRLBRAICEORS, FNY. BAEL IBBABFBREE, NETOMk
s$a|ﬁLﬁmmiiofﬁimafénmiﬁiﬁﬂﬂité EERTB LM
T A, , g

@ @& .ﬁ[ o L

55 % mﬁﬁﬁm$m‘§$$ﬁgs§u-wp;u§i1§$szb<m$aﬁc-
) - - ORRITERLIEE - - B - B2 &K () - B 1 AOHTER

UHL, RIFEEOSWHEL (13— ”ﬁ’é"*‘*.ﬂ:b EL(IiﬁﬁFﬂﬁ’EEH)fﬁi‘d’é Eh

TED,

@ BEBBMKER. EXEF (S, ;ﬂibﬂlm %EEEL(IE!:@%E@.%%EHAT& L EE
GARTEAIZRS.) 255 6 &, %11 GE2EELCAEIL, - - (BD) -

PRRITEE L1 - - %)-l-&urm BROSHE L MEREL, X
AR A TS 52 ERTED, h“

[
I

~ I

i

FENH AOEROLTANIRYTIEE, CAEIFLUTORERIZI0CFHLTO
&0y s,
— HE6%&%.- - (B - - ORBICERLEE

(¥

(B5)

@ (&

ENE SEEE. - ) - - OETCEELEEE. 2ELUTORERE 200 5
HAFORSNT S,

@ NHAOGRLLELEFCE, HRICLYBRBUNEEHET I EHNTEL,



LTS (AR 28 SRS 1142) GEE)
Faek —ﬁ.&t*iﬁmiﬁﬁﬁkﬁiﬁ[i HEF RS (ﬁfﬁﬁﬁ’&&ﬁ?’éfﬁl #HoTIE.
. LTRL. ) OHFaE2Harhid, 'L TSN,
2 () o
(B

F5% SEFBOED. ﬂ%g1amﬁﬁr;%WTd$ibﬁarﬁbraur )
B EBOL Ew%ﬁﬁﬂm%ﬁmufhblﬁéTété | RIS L FROWER
WS TRDE— ht*%ﬁb(mﬁ%t*ﬁw%iLAb&utzwét%m |
HOBTEEZ R ENTE S,
—  ABBEELTL BB
“%wﬁr#?éﬁﬂmﬁﬁ%éhéb%hﬂﬁéhm

.%wﬁﬂﬁﬁﬁﬂi#ﬂﬁﬁitfﬁéif%&%hﬁaét%méﬁﬁ

sos t%ﬁwﬂaﬁxm%ﬂ%m‘t%ﬁwm%%#mﬁﬁtb.ﬁMMEE+ﬁt
L. BTH, RAFOREOMIL R FHRIEH, BESUESTED S REIEL,
EEBEMENERL. TOBARNE LOELHUERL AT RIS UL,

BB LERTOBMEOLEOXBREEEIEL LEBAIEINTHED L &0
RUEBEE TS BBIE. BESBESTED SRR BEO £ EORIIBHE
HEMZEEL, TOBARKE LAELEEER LETARESHL,

EEBEIRTS (B 28 ERSE 2169) (k)
Big CERE OUT D ED5.) B5RH VEORRIS S —RETHOMBRG

DEBEE, ROLBYET S,

— B, EHRER. GEE, SDER. aﬁz.ﬁﬁm B R HHNE
BREUFICLREERACEVTER (RAZRT SPREET, ESEIIENT
FIC.) OUEIAThh. i1, SEFRAE (REFERET mIcHTlt. &
F. LTAL.) fHCRENSHD EBHIIBSICE, REIEEETHIL,

= REEICE, £ 1EUEOERVALOVDTH IBI LIS, TOHOBRE DL
THEE, ChEREL., RIZEET S EHNTEIEEMNRTLNTEY. Ao,
TOER. TAREHE (B, 909U FORABRRUBKHIELLELLOF
D3, BTRL.) TS Eh, ChICELE D SELEHRENET S hTAI L,

= AR, ROBHERILCL,

A BEld. FREEHMTEATATLNEIL,

N

N BEOHRARURECHELREARITSATNDI L.

N OEF UERE 1 EOREOENICHRT AEOFHERUIOESNERT 2 BA0%
B RILEBDERBRNFT ATV L,

S RRXEHBCSESBREDT. EeEE2HIRE T ARELRTIHIILE
M AELEESE LA TOA D,

m OMEEE, XOBEHEFHILTL.

A EE.REELE. ABRBRERUCAEREZICREEA, £EC, ERLEES
AT BHADNSARTSATNAD &,

O R, FRAMHETHEEIA. CALEYEAD S EDEEAENART AT
3ok,

N ARG, TRESHETESESATLIBEERE, EEALIECLES 1.2 4
— MLET, TRESHHTERY SATLAIE,
= HRICRARRUBROTEAEARI RTINS &,

R ARRES. mmmm . PEERE. FAME LS BRUMHEEMEILAT
WA &, : :

~ BEOLETOXRBEETIERUEE 14 £F 2 BAXLE IHOREOERISH
FTAEOFERGICCALOENERT HHEOMKS XLHE L ERBHNR
HehThBIE, ,

b S RIGHEBIAELRFL, 2B OSLRET ARBERUE IS 2 EIIERE
T OHELEET OIS BN EL L HEIC R B hTVA S,

F ORBRITHBICSESERETACRBTIZLOTEIRBERARI AT
BT, -

Y SAISET BKETSICHET RS LOTEARKBEHIBRTIATD D L,

T AHDMIE. BREHRCANTISLOTCERLOTHDI L,

R ORETICE. BEATOMBECLEABAMELSN. D, BRBEASRTS
hThadlE,

£ HBFICE. BEONSETHOC. ASEELESHIBTARBILEBHLNE

LOOEBCHELREARH Bh, AD. FOER, FEERHBTESSATO

Bk,

A BEFICE. S REOEMRUEKRENET S EDTEBRHSBITS
hTHEY, 1o, TORE, TREEHETEESATOAIE,
A OEMBEEEE. ROBEHEEILI L,

A EREHHRCOER KO LBREEETA L, REL. IRRUEERE
BRDEEOSHDTRECEET LSS LBBITH o Cld. MBRRHERODLE
BHERFLOCEHNTED, o

BOEMEHE, GEER UGS SESMERERT L, ho, FEEEAHTE



wEh, BELEOAEFSATOAGD &,

N MERUFEKOBERMEE. DEZRUDEIENELTERETL. Ao, M
ERUBKOBEERERT AL,

+ HWBIEE. ROBREEAL L,

AR FRBHHATEESA. CHISESET S HOLEARIET SATL
Bk,

o REE. T&ﬁﬁﬁﬂ?%ﬁéth6%A§ﬁé RAMSDEC LS 1.2 £
— MLET, TRAEHETERY ShTLBIE, ;

v HHERRRGEEOTE DEMEIF SATVSI &,

= EAESEIBRUNSH—L—AAAEATOET &,

H BACET AKEHHBRT ST EOTEARKRENEY SATIE DL,

T TOWMENR RUFERET SWHOTH. T UTHL.) HEHTRS
BMERHERT AL,

~

CEEEERTHRA (B8 FEEYTE 43 B

3% HFOROBLFBWACTEHILBL, ROLBYLT S,
—  ARFEUISAL. HEIXMOEOES DEETECE,
BEBLAETL., TOEGDLSEEIELIE,
R, MR XH. BXYHRHFIC mamﬂiuﬁ%fﬁhéa%lz ERMTIRIERILE

BEFIE,
%gnUﬂﬁm&m§@<;o+ﬁlmﬁva &b i
&%RH%%%@I;U&E&HFEM&T% Lo i
BRRHEREL TV AR, SBRROEREEEENICTS
BABRFOWLERE, RISBIFHLTBITEYFTIT L,

1 mﬁﬁ(ﬁﬁu$§¢ﬁfﬂﬁ)lﬁiT%#ﬁ$¥&U$m*ﬁl$Uﬁ?é
N BKESAOKEERT BREIL., 1Ek1EuL(L§$L EYKESMNERS
h. KEAEE LSRN S SIBE1E. ZOBE) KRREETL, TORRE
m?azﬁﬁﬁﬁwamb1$@ﬁﬁta N £ EORR, RATHEEY -
rE =, EEI%EHEH$(&EHE&E?%$ @orm k. BIFEL)
OETESH, BEOLKEEHRL AT aﬁ:;\ H

0 HSEEXTRERERELTLHBEE ﬁ&%ﬁﬂm#!ﬁﬁbtué_
EEBERETSE a,_wmAuaurfmgL#a”mﬂm#i RELHE
%w@%%&ﬁﬁéﬁ%wamb1$ﬁﬁ#Té a.T‘ -

N RKEESERT A8, iﬂﬁkﬁ&&ﬂ%hiﬁﬁ:t

G M OB

AN ARRHERBLTOASSIX. #8 WEE LSO, Wi MEERUE
YL, B7EHES. B6SRUR7TSONBEET =M% S, BFREL, )
RIEERIZHT SARANEE 10 BLT L4 5 & 5 SBEREORIS TR EBEIZT 5
T&, COBEITBEVT, RERBAOREOMNRE, RN E, RUER
BfIc 1 B L. MR LN, BE. URETORIESRREUEOE,
5 1ERMRET AT,

A OEEUEEIEORECEREALBBE. TOROKNERY LTRHENIZE
BYLIé, _

+ REFRUEHEREROBEEEL. RIBHFLEIHEYFTIoE
4 BH. REOSAPEEENICREL, #9TIIE,

0 KECZEBOSABFSAFELTLIBSE. %2T52L,

+—  AEERRER. ARERERRTICOL.

+o  EMELERCOERCHROMEBREEEE L TV, RDHOsE
EREBISHSC &, Fh, LBERSSEUIBRSE, HELXBOBLES
[CBETAHC L. COBSITENT. ABETo1B, BESE, NBETLBE
OB ELREEAEOAN S 1 FMRFTLIE,

+=  Hokit. ABMOREERE. Mo RS E GThhd &S TEEL, iR
LGS k@ en=mEd s &,

+m  CEBROREEEE, RCBIFREIAICEUTICE.

4 MERIERAEAEE L TULWAHSORRE., BRFERATIE,.

0 ERBTHEOKSE, KeREERTICL,

N A RUALAORESE. +AEROK. BERIIESREERTHC L,

= HEE, BESELIOESNCEENERATA L,

+3 REBIORHESERE, ASBFAECAILLYTICE,

4 EBSER., ARETHRESL. ULERTECL,

0 BEOS EOXIEHEICERTEHA 7, BAHIXCEF1 7. OSFY,
DEEDMD L1 (MBEESDLEWTH>T, HELHOEOENS, BT
AL, )R@&ﬁtLﬁEM?%&W%R@ﬁ it B 83 BELLE OB EMAT
5Tk,

N WHRBARUSELEIASOBEE, BAThREOERICHEMIZRETS
_&,

. SR EE, E%E’JI miEl, MEXEEBESENHSEEE, EUMMIBERNE

ORIEETL. SHEECERTE AL IBRAT AL,

* OBRENH. EAHRUREHSOHBREEMNICEORESAEL, MEX LR
BEMGDEEE. BOHRESEFIL,

+R FURHSFOWMEERE, RBTELCBITEYFTI L,



4 FEEHS GIEF1IBTIBIERC) . F I6EEISOREI L YRE
Shict. F%&E4SORECLYBRSIEN. SIEE 1 CHBTERERULD
EOREAIL. TOWAEETL-SAERCML ., LRZACHY L. RUR
MFCRET 52 EBERYRELRBMOBNE S ITIET 3. COBERE
WT. AEE 4 SORE-LYBRTN-NRUSEER 1 SRS HSO0MEI
WTiE, MEEToT . EOHE, BEET-RETOMSRERRELED
B b 1ERMEET AL, P

0 AOBEEL. ERETERCOBFI S THAMET S L,

+t  hTH. BRSO, RTBIFSEIAICEYITI L,

4 W - BREHOLVERVCHADERERETHE LBV L,

o Wt -WRATOBONT - BRIHOWELRRL. PR, AEFES
3I&,

N REEAREAS R HEEEC L SRAFORAEISCX SHRIHIARL,
RAEH S BEHIE O CNEBAITR L, &Uﬁﬂhtﬁﬂ?é LIz

kY BEEREORNE S ICRETHIE,

= E%WLER##Eﬁﬁ:tohmhﬂi&ut.mﬁiﬁatﬁ~ﬁﬁmtﬁ\
ﬂﬁ%ﬁotﬁ%mﬂﬁiﬂ%ﬁiﬁﬁiﬁo#Eb%ﬁﬁﬁﬁ#?é‘&

A FROREICE. FROCLELAPABAEMA, MHEATEEL312TD

z&,

+ho EFIE. BRISES. Eﬂﬂkﬁﬁi”"
St RRAEHIE. FEOBRICRETSCL,
=t &%m&vﬁﬁmtvkﬂ%ﬂ&Uﬁmﬂ%mﬁmiﬂmm&um RIZIBIF

BECACEYHTITE,

1 m@i&U&ﬁ%%ﬁﬁ?é%ﬁu%mﬁimkmhﬁ”¢é £

n EmlmbriﬂiﬁEﬁﬁil&Uﬁm?é £

ORI E B L N ECITEARURRAICHT SRR BREWLY 3L,

ERPHRCHBSHSOEREN IS LS8 H Tk, MELEE, i

LE=$HIOEH. B L -2 0 S EVRBENHOBN S 1 FMEFTHIL,

 REMRURSMSEEALBACHo TR, ERE, ERLRERHOEH.
ERR. ERETOMIBECRREEAOEL S 1 EMERTIC L,

Zt+= NESOREEMEYCEESAD LSRRI ECAIEYERTIIE,

4 WEMDHENICKET 50 PEUPALER LXBEERT S L,

0 EH7EF 1 EOMESREES (UT MHEERRES] £L5,.) 12, 10
RECESERPRBEIATVDCLERBE LI &, REL. AHORE
£ EEROEREIREESHETERER L LTI EEBITH 2T,
BHRBORHETI L, :

~

HEEEREET. AR 2 B OOREOREE L EROREELETEEIINL
THET DL, REL, BB 7EE 1 HORECLY L EHOEEE XLRES S
EEEEEEEZS>TLABSE. JOBRYTHL,

BIEE 1 IS8 AHATOVTOE 1EE 16 B4 OERBIT LTI, AR Mg
MIFCRET 5 EF] EHIOME. [ERBREETEEISES (T 4 505
108 H7EE EEE URCHYT 2805 RE. BOFTHRNTICE) ET 5,

¥7% HROROFLEFBERTENIEER, ROLBYET S,

—  REZTHLTHE. BEODERGELEORAENE SUTICLEL, SHnEs
ERSTHIE, COBSITHENT, ERKOMMIC LD & =D TIHE R U AR
BT ARBOELEHC &,

= ERTOLEORLREKICNS UFREERTAEAL. RECERRMT 3B
HENS T OMRSNET - LARREURTHRVLOEERAT AL,

= . DAERUVLUFOE EDITUE-TR. Evivd (D4 yY—FDbIhicH
+HBAFAVTHAUE EMERBETEILE LT, ) BTFbELIE,

E MDSE, KB E CACEYES S L,

A RMERIETE D ERRKEND E-VDBERER C D&

O 4. BAZRUILECH>TIE. mm&rﬁurﬁmMmmﬁ%ﬂﬁwuau;
SEREE-HAOECTHEOL, XEMATCEHH L,

NOFE (FREEATISSCH TR, UHFES, UFSOECENTHAL, )
HREOEh-MEECE Y ERERHOE. TOHEEANERNTERTEC
ko

= EEWCEEENT A A 7, B 0B TOMOBRBEIZTOLTIE. 1FEEL
B 561 GHEICRMT 3D EBICEYBRENSSE, TOME, BTR
BRUBSSZEVTAL, ) EEHBEULOREEALTEMESTIILE,

B EHIOMEBETSESIIALTIE. BITEIF & ZAZLYITH
1 ﬁm.wﬁﬂmﬁﬁhﬁ&bE6_tL;éﬁ%%MCtm.%Et#t%ﬁ?

Aok,

O RCESNEREHE. ARERICRRUNESCEMT 5o EC L BERENC
&

N RS RBORBCH Tl EHKORE= & BIERD & N OES
FRHCT L,

= FHEMARSICLYBRSALESE, TOREEINERLTESTEIE,

RO ERVCERESRT IS/ 7. OCEYEOROBRBRICOVNTER, 1HES
BT ACEICER B EULORBEANTARNET I L,

R ERVORKE. RBEFBECAITEYFTI &,



4 BEHILAFLEN CLO AELRLREQMME LER. T 7EES L.
F4 POAEFHIZAIT. &&mmms%mrmm#a:ao

O k< EEhEME. HECEDERENHCC

N RCEERER ﬁ#%ﬁi&Uﬁ%éh#ﬂ“lburm,ﬁﬁéh#%ﬁim
SlyMYRE &,

= m&i&umimHHHEQMEléﬁofm\ﬁm DREMARS L
U;DL%EHH®ﬁ<T?éO¢%tt%h.ﬂﬁ%L&ét#U@ﬁ%EM¢
Tk,

+ m<Eéht%ﬁ#ﬁt”@ﬁ@%h&Uﬁ%éh#ﬁ“kbmrm Akl ith
OMEADFREHCL LB, £&3n1%ﬂ§métwumé k.

~ FEISFEFICEYEREALBEE, %mﬁﬁﬁ%ﬂ%murﬁ%?a &,

b bt EERERT B . ﬁﬁﬁﬂ<ﬁ+47'#é?$%®M®ﬁM%ﬂ
2OUTH., TEERET ST tLﬁE%Fuiwméﬁmurﬁ#h THZE.

£ AREUKRTABEISELTIE, RISEFAED a|¢Uﬁ5:t°

1 LEOREPHFREELELEIRTS 2L, e

o m(ﬁéhtﬁﬁﬂﬂ%@ﬁa%l£U£ﬂéh#%51butm Bz
%hﬂ@%&%%C&t%L.ﬁ%éht%ﬂémihﬂumé &,

N REMLBEOAENEICLYBSETALESIE, %@ﬂﬁﬁ%ﬂ%ﬁurﬁ#?
5T &,

&FDFEEEMT%T%7%®m®%mﬁﬂccutﬁ‘1%%%@?%“&
L(ﬂ%mmﬁmauﬁﬁéhrﬁbm %@ﬂ&)mEMFuiwmiimmr
sENBTARCE, .,

N RROERIE, RICBFAEC EI;U"‘:& ‘

4 ERVAHELEEOREYICS Uﬁ%éh&mxvﬁﬂhﬁa_é

= Wﬁ#ﬁ&ﬁm%ﬁumﬁ%&lﬁmfé”tl&6%&%%0'

N RCEESAEBSICELEORBTHIC LY BREALBEICELTIE, RECH
DERAQFREN CEE DI, BRENLBUERLIHYEES &,

= FRAHIEEONENFS & YFRShBEE. TOMERFRE RN TIES
TazE,

o EWNCEEEMT A A 7. OO #U%@ﬁ@ﬁﬁﬁﬂhoutm 1HER
BYHTEIC( ﬂmﬁwmﬁmahﬁﬁénrmbm %oﬂ?)ﬁmm?uiw
EREAVTHRSEBTAICE. - ‘- g

A ﬂU(HNE#{t%)ELﬂorEEIﬂﬁ¢é' gua,)m~mcﬁw

BLinlcEYFdCE,

0 $ATAOCFYIZTOVTIE. 1THEEMETLIEICER I EL EORRERL
THAHETAZE,
+ HAOESE. RBHIECAREYFSCE,
A REONBBREBLEORBNFICLIFROARERBL, ThblTED
BRNH BRI, FRENBUERLISHYREL,
+atkBEERALTITS S,
v OEEKOREIC L BRBOFRERCC L,
RO Y BT &,
+— HARURACHTIHRBE. FRUABZCER LAV SRYES &,
+= MEROOEE, RICBFAEIAICEYFICE,
4 HEEE. BEEOHENI S T0hOBEOBLEN L5 B LTRET
FX '
0 SRICHTIABAERUABSSEICHEMTE CLICEDBRERCIE,
NOEEEOREIZ R 5 TR, HEEORERIC L BERENC LI BEESOAE
MERET DL ELIo, LTBHEBE+HITRBTE L,
= WHME‘%ﬁﬁt”mWa%l&Uﬁ%éthAm‘%mﬂFﬁ#ﬁmT%
ok,
+=  HARERBCHTIAEE, BE OEUTELIEIANTECE,
R EE 4 EEIEORECRBEALKAL, ESOBALENLTRETSC
&,
+5 ﬂ&u.ﬁmxuﬁml#T%WHIEML&D&?E%T% E.
7 BIEREISBITAES . éﬂﬂﬂl$é&W&UﬁmlﬁTémﬁmﬁ%im
CESRET AL,
EERESL. WHESSOBENBVICREIND LS. ROFSITEFEEZAIC
FUBET AL,
— EEAMOHEMCERT R OLELPELREN L XBEERT AL,
= EFE 0 VEOESHEREE UT MEREREE) &1V, ) 120 WS
OEBETHED-REEA TS LERBSEI L, HEL. AACHEIS
xUt%#%$ﬁ§bﬁiﬁiﬁﬁ%&&othétﬁhl501@ 8o HEO%
BETSCE
ﬁﬁﬁiiﬁ%{iﬁw%§1@®ﬁit¢U&¥#%ﬂ§bﬁ#ﬁ$ﬁﬁﬁa&
S2TWEEBBIZH-TI. EBEES) (X, BBEO LS OXIIEEETHIBICHLT,
HEOWENY & SIREREOFECONTOREREHE IFAIFH L,

S o

-10-



