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FE%II A} vAE A 2R ASH
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%A1 3 2olstd AEHE A5l 3 FEo®
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Azsle] Ack, HARY AL H ATy
7l AAgle]l 19794 —T—% ApR 4Bl 0.
05M/T& 7122 3o olﬂ A8 100% 2 BaL
1988374 10d5qk S AL An| S ZARE
Agt Az 86~100% 2 & HElol ASEE &
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Table 1. Population of Domestic Animals and
Amount of Feeds in Korea by Year

|~_l

Feed

amount of, .
Amimals  Years Heads feed C(ﬁ]sump tion/
(M/T) ead/Year

(M/T)
Dairy WW 1979 1,762,079 704,718 0.40(100%)
and 1980 1,603,635 820,004 0.51(128%)
beef 1981 1505930 885530  0.59(148%)
cattle 1982 1,753,892 1,285,085  0.73(183%)
1983 2214925 1580531 0.71(178%)
1984 2,652,044 1924983 0.73(183%)
1985 2943584 2203324 0.75(188%)
1986 2,807,344 2832728  1.01(253%)
1987 2386451 3,077,701  1.29(323%)
1988 2,039,191 3,120,047 1.53(383%)
Pig 1979 2843163  1,129895  0.40(100%)
1980 1,783,536 769,372  0.43(108%)
1981 1831516 761,204  0.42(105%)
1982 2183159 1150528  0.53(133%)
19833648965 - 2,013,007 0.55(138%)
1984 2,958,089 1,987,411 0.67(168%)

Feed
consumption/
) Head/Year

M/T)

amount of

Animals  Years Heads feed
M/T

0.68(170%)
0.65(163%)
0.69(173%)
0.74(185%)
0.050(100% )
0.047(94%)
0.043(86%)
0.043(86%)
0.046(92%)
0.045(90%)
0.045(90%)
0.047(94%)

1985 2,852,799
1986 3,347,350
1987 4,281,315
1988 4,852,041
Chicken 1979 41,120,522
1980 40,129,924
1981 42999172
1982 46,591,640
1983 49,239,436
1984 46,483,161
1985 51,081,237
1986 56,094,807
1987 59323977 2933024  0.049(98%)
1988 58,466,966 2947385  0.050(100%)

Statistical Yearbook of Agriculture, Forestry and
Fisheries(1985, 1989)

1923692
2,178,297
2,953,297
3603712
2,043,569
1,871,865
1,842,072
1,979,841
2,245,621
2,064,866
2,309,726
2,639,176
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g Aflatoxinell #]3F Mycotoxicosis®ll 213t ZH o]
SEHEL 7 % B] 4gum sk,

Azl 2ASE FavldEd ATHE
Siapby]ococcas auwreus, Bacillus subtilis, Aer-
obacter aerogenes, Escherichia coli, Proteus
vulgaris, Péeudomonas ae}oginosa, Pseudomo-
nas fluorascens, Serratia marcescens 5°]3L, &
o] = Rhizopus nigricans, Aspergillus niger,
Asp.flavus, Asp.versicolor, Chaetomium globa-
sium, Penicillium expansum, P.funiculosum
P.spimulosum, P.roqueforti, Trichodermia
uiride, - Alternaria spp., Cladosporium spp.,
Fusarium nivale, F.oxysporium, F.monilifo-
rme, Helminthosporium sativum, Hel gramineum,
Verticillium albo-atrum §°l=] ERHoll+x Ca
ndida albicans, Can.Krusei, Hansenula anomata,
Pichia fermetans, Oidinum spp. Saccharomyces
cerevisiae, Sacch.vini §olgti =949 BASF
2} Animal Nutrition(Research and Application)
ol 4 233t glch(Table 2).

Table 2. Major Bacteria, Fungi and Yeasts

Contaminated in Animal Feeds and
Feed Ingredients.

Staphylococcus aureus
Bacillus subtilis
Aerobacter aerogenes
Escherichia coli
Escherichia freundii
Proteus vulgaris
Pseudomonas aeroginosa
Pseudomonas fluoroscens
Serratia marcescens

1.Bactenia

Rhizopus nigricans
Aspergillus niger
Aspergillus flavus
Aspergillus versicolor
Chaetomium globosum
Penicillium expansum
Penicillium funiculosum
Penicilliom spimulosum
Penicillium roqueforti
Trichoderma viride
Alternaria spp.
Cladosporium spp.
Fusarium_ nivlale
Fusarium oxysporium

2.Fungi

Fusarium moniliforme
Helminthosporium sativum
Helminthosporium gramineum
Verticillium albo-atrum

Candida albicans
Candida krusei
Hansenula anomata
Pichia fermetans
QOidinum spp.
Saccharomyces cerevisiae
Saccharomyces vini

3.Yeasts

(Animal Nutrition, Research and Application)
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o4l = 9.6~69.5%, bone meal?] 72+ 3.2
~41.2%, fish meal® 7%+ 2.3~25.9%,
oil-seed mea14 3-$€ 2.28~8.3%, grains and
grain-peels® ZA-$E 0.66~7.0% 24 |z} 9
w2 F 7t wtel Rl gl zojst wokoh =
Yoshimura &*-& mixed mealoll 4 42.9%2)
Salmonellae$-3¢ H-2l 22 skgich. 53] Nape
2 Murphy®& 7F9A el 8k %2 meat mealoil
A& 53.0%~81.8%2 ¥ SalmonellaeT¥
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T 1.5~6.1%9] %¢ ¥e4¢ vebigdx =3
Azj2kg o] AFE 7hdA e 5] L meat me-
alg Hrsksld A zskd 2.8~3.0%9 Salmon-
eliaeS g0l Fel=lwdl Wsle) 7l 2% meat
meals H7tshe] A zsld 0.8~1.4%2 F&
Salmonellae%¥o]l Feldct Ruslgicl. of
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Table 3. Isolation of Salmonella from Feeds and Feed Ingredients

Feeds Reporting years Isolation rates(%) Authors
Meat meal 1961 ~67 9.6(UK) <o ks bl s ALl sl
1962 12.8~56.0 « Burr and helmboldt’
1967 31.07 - Allred et al¥
1971 53.0~81.8(Nonheating) - Nape and murphy®
1.5~6.1(heating) - Nape and murphy®
1978 78 + Nabbut®
1979 68.0(Japan) - Yoshimura et al®
.......................................................... 654(Fapan, import)  Yoshimwaetal®
Meat and bone meal 1961 ~67 9.6(U.K) - wj ghalg 2 3 Aol s
1979 695 « Bensink®
1979 23.8(Japan) « Yoshimura et al*®
............................................................. 269(apan, import)  :Yoshimura et a?
Bone meal 1961 ~67 8.0(UK) - Wl ghaba 72l el s
1966 3.2(USA) - Wi ghALE et Al s
................................... 1978 o BL2 e SN
Fish meal 1961 ~67 2.3~6.0(UK) R =R = N RS ORI
1966 47(USA) - v gtz 7=} Ao Az
1967 472 + Allred et al®
1971 160 + Wilson et al®



Feeds Reporting years Isolation rates(%) Authors -
1978 50 - Nabbut®
1979 6.6 - Al-Hindawi and Taha"
1979 20.6(Japan) « Yoshimura et al®
18.0(Japan, import) - Yoshimura et al®
1985 259 - ggE s
Oil-seed meal 1966 2.3(USA) - WA g A A |lse
1967 2.28 « Allred et al®
.......................................... 1985 BB SEBEST
Grains and grain-peel 1966 0.66 - Allred et al®
1967 33 - Al-Hindawi and Taha"
.............................. 1985 10 CEERTT
Cattle feeds(mash) 1967 0.85 - Allred et al®
1979 83 - Al-Hindawi and Taha*
....................................... 1985 ....188 CEEEEY
Pig feeds(mash) 1967 313 - Allred et al®
1971 0.8~1.4(heating) - Nape and Murphy®
2.8~3.0(nonheating) - Nape and Murphy®
.................................... 1985  ...224 S EERET
Chicken feeds(mash) 1955 373 - Erwin®
1959 185 - Watkins et al*”
1961 200 - Moran®
1966 11 - Faddoul and fellows™”
1967 523 - Allred et al®
1968 130 « Zindel and benett®
1969 24 - Martin®
1979 29 - Al-Hindawi and Taha
.................................... 1985 260 ERNET
Pelleted feeds 1967 0.0 - Allred et al®
1968 00 + Zindel and benett*”
1970 0.0 - Cover®
1978 43 - Hacking et al™®
.......................................... 1085 00 o iEEUET
Other animal feeds 1966 5.3(USA) - i gabe s el sl
1978 190 - Nabbut®
1979 - 26.6 - Al-hindawi and Taha"
1982 121 - Nabbut et al®
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Table 4. Serotypes of Salmonellae Isolated
From and Feed Ingredients

Serotype

Grou -
P7F eed ingredients Feeds

B S stanley S. schwarzengrund
S. schwarzengrund S. typhimurium
var copenhagen
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Group

Serotype

Feed ingredients Feeds
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. livingstone

L LLLLLLLLLLLLLLLLL WLLLLLNK

oyinde S. paratyphi B

. saint-paul S.- typhimurium

derby
agona
typhimurium
typhimurium

var copenhagen

banana
bredeney
brancaster
chester
reading
heidelberg
san-diego
indiana

. montevideo
bareilly

. oranienburg
. livingstone
lille

. bornum

ohio
isangi

montevideo
othmarchen
virchow
infantis
bareilly
tennessee
mission
eimsbuettel
singapore
oranienburg
wil

LHLLLnn

. newport

lille

. bornum

. newport S. manhattan

muenchen S. bovis-
morbificans

. virginia S. emek

emek

. pakistan
. rechovot
. kentucky

enteritidis . strasbourg

. london
. meleagridis
. zanzibar

give

orion
anatum
meleagridis
muenster
amsterdam
simi
halmstad

nhhn 0

. london

westhmpton

. lexington

. newington S. cambridge

Serotype

Grou ; -
roup Feed ingredients Feeds

cambridge S. new-haw
new-brunswick S. drypool
manila

eschersheim

binza

new-haw

drypool

E;
E.

. thomasville

. senftenberg
. liverpool

. senftenberg
krefeld
. taksony
. dessan
rideam

nn

. rubislaw
G
G:

goodwood

havana
worthington
cubana
westhampton

. worthington
. westhampton
. cubana

nwhnhn

szentes
S. cerro S. sieghburg
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ruiry

2R -

S. mundonobo
S. djermaia

. urbana
. adelaide

. wandsworth
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O v n

. milwaukee
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Table 5. Isolation of Bacteria.from Animal Feeds and Feed Ingredients

Feeds No. of samples Bacteria No. of isolates Isolation rates(%)

Feed ingredients 184 Escherichia coli 61 33.2
Alcaligenes fecalis 55 29.9

Proteus morganii 40 217

Shigella spp. 39 21.2

Salmonella spp. 26 14.1

Aerobacter aerogenes 22 12.0

Stapylococcus spp. 13 7.1

Proteus rettgeri 12 6.5

Pseudomonas aeroginosa 8 43

Proteus vulgaris 3 16

Proteus mirabilis 3 1.6

Klebsiella spp. 3 16

Animal feeds 147 Escherichia coli 73 49.7
' Alcaligenes fecalis 50 34.0
Shigella spp. 36 245"

Salmonella spp. 33 224

Proteus morganii 24 16.3

Proteus rettgeri 20 13.6

Aerobacter aerogenes 18 12.2

Enterobacter spp. 14 95

Staphyloccus spp. 11 7.5

Serratia spp. 6 4.1

Klebsiella spp. 4 2.7

Proteus vulgaris 3 2.0

Pseudomonas aeroginosa 3 2.0

(Yoon et al, 1985)
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o A8 % E%o] Field fungi®t Storage fungi
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Selvtele] 7 9 A9 AtE 48d¢loll 4] 369F
o] o] FE Helslx FA & A5 Aspergillus
spp.7t 37.1%, Penicillium spp.7} 51.2%, Rhi-
zopus spp.7¢ 2.5%, Cladosporium sép. 7} 0.5%
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Table 6. Main Fungal Toxins, Their Toxicity and Illness Symptoms in Animals

Type of fungus  Toxin formed name

LD 50 Illness symptoms

Aspergillus flavus Aflatoxin Bl

Aflatoxin. G1

Aspergillic acid
A. ochraceus Ochratoxin A
Fumagillin
Gliotoxin

A. fumigatus

0.36mg/kg oral, duck
55mg/kg oral Rat
0.78mg/kg oral, duck

150mg/kg i.p., mouse
0.5mg/ kg oral, duck

800mg/kg s.c., mouse
45~65mg/ kg s.c., mouse

Liver necrosis, diarrhoea

Carcinomae(cancerous tumors)

Ruptured blood vessels with
bleeding

Vertigo, vomiting, fatalities

Fatty infiltration of the liver,
vertigo, diarrhoea, fatalities

Sensivity to light

Penicillium rubrum  Rubratoxin B

400mg/kg oral, mouse

Liver bleeding

2.6mg/kg 1.p., mouse

0.3mg/ kg i.v., mouse

Liver damage, bleeding

0.47mg/kg s.c., mouse

6.5mg/ kg oral, mouse
6.6mg/kg 1.v., mouse

Carcinogenic

147mg/kg s.c., mouse
221mg/kg oral, mouse

P. islandicum Islanditoxin
Luteoskyrin

P.'citrinum Citrinin

P. expansum Patulin

P. urticae Patulin

Fusarium tricinctum T-2 toxin

F. scirpi

F. graminearum F-2(zearatenon)

Gibberella zeae F-2

35mg/ kg s.c., mouse

10mg/kg s.c., mouse

4mg/kg oral, rat

Diacetoxyscirpenol 7.3mg/kq oral. mouse

Nephritis, difficulty in breathing,
heart functions irregular

Lowering of the blood pressure,
heartbeat speeded up, neurotoxin

Oedema, reduction in number of
white blood corpuscles

Reddening and swelling of the
vagina, uterotrophy.
agitation, loss of appetite.

Vulvo-vaginitis in pigs

(Animal nutrition, research and application)

3t Rubratoxin B, P.islandicumo] Absie
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Table 7. Isolation of Fungi from Animal Feeds and Feed Ingredients

Feeds No. pf samples Fungi No. of isolates Isolation rates(%)
Feed ingredients 184 Penicillium spp. 30 16.3
Aspergillus spp. 24 13.0
Mucor spp. 21 114
Rhizopus spp. 14 76
Chandida spp. 5 2.7
Scopulariopsis spp. 4 22
Microsporum spp. 4 2.2
Alternaria spp. 3 1.6
Histoplasma spp. 2 1.1
Trichosporium spp. 2 1.1
Fusarium spp. 2 1.1
Streptomyces spp. 2 1.1
Trichophyton spp. 2 1.1
Absidia spp. 2 1.1
Cladosporium spp. 1 0.5
Helminthosporium spp. 1 0.5
Geotrichum spp. 1 0.5
Animal feeds 147 Penicillium spp. 49 33.3
Aspergillue spp. 20 13.6
Rhizopus spp. 19 12.9
Mucor spp. 15 10.2
Absidia spp. 15 102
Candida spp. 11 75
Microsporum spp. 3 20
Cladosporium spp. 1 0.7
Scopulariopsis spp. 1 0.7
Alternaria spp. 1 0.7
Cryptococcus spp. 1 0.7
Trichosporum spp. i 0.7
Histoplasma spp. 1 0.7
Trichophyton spp. 1 0.7
Trichoderma spp. 1 0.7

(Yoon et al, 1985)
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Y w7 AR Fske] Fgolst 2d%

T Ae £AG 2T F U+

Bx Aol 7HF ejdAelztm A=} ole

AT dAlelzz As Faelst dE ARE
xS

443l Boke e d¢ A4stela o9l I
0] wgzAlg A3 4+ P A A4

+ 25+ Aol Yedm W

C}. gaK0f 58 HE

AEFo] el B2} oxlo] dom 4
29 ¥} & E£AAA £ FAlol Mycotoxing
A3 H22 J2AdEdelA oA oS
209 Rolch =ebA ¢ 57 AT ol B
A2 IRE ko2 3 b s31o1s] ALAZE
FAs Fgo]l @ EZE Felg A3t Table 7
8} 7rol Penicillium spp., Aspergillus spp., Mu-
cor spp., Rhizopus spp., Candida spp., Scopul-
ariopsis spp., Microsporum spp., Alternaria
spp., Histoplasma spp., Trichoporum spp., Fu-
sarium spp., Streptomyces spp., Trichophyton
spp., Absidia spp., Cladosporium spp., Helmin-
thosporium spp., Geotrichum spp., Cryptococus
spp., Trichoderma spp. §° 2= =gch =
1983y 3 ¢ S52 el Absidia spp.,
Rhizopus spp., Aspergillus spp., Penicillium
spp., Candida spp., Trichosporum spp., Geotuc-

hum spp., Fusarium spp., Wallemia spp. 5%

el 23 3 ek(Table 8).

Table 8. Isolation of Fungi from Corn Feeds,

of 48 Samples

Fungi( ) No.of isolated  Isolation
ungygenus strains rates(%)
Absidia spp. 1 21
Rhizopus spp. 9 18.8
Aspergillus spp. 46 95.8
Penicillium spp. 14 29.2
Candida spp. 6 125
Trichosporum spp. 6 125
Geotrichum spp. 1 21
Fusarium spp. 6 125
Wallemia spp. 1 21

(Choi- et al. 1983)
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o]z} o] f-2luie} ApRoA 2l E FFo)
£2 2% 745 Mycotoxicosiss 8% 4 3
£ Mycotoxing Al &= ATo|nR ARAZ
A olE TFolU ARES oquAd £
Laojol T Ao2 VT

Abramson V-2 19824 Al2 2 4E FFo] ¥
29 E 2e|s A7} Aspergillus candiders As-
p.flavus, Asp.glaveus Asp.ochraceus, Asp.ver-
sicolor, Circinella spp., Mucor spp., Penicilli-
um verrucosum var cyclopium, Penicillium
spp., Scopulariopsis spp., Fusarium spp. Cla-
dosporum cladosporioides, Actimemycete spp.,
Rhizopus spp. 5224 2lve} Az 4 2
5 EFgo) FFeb vixddeH(Table 9).

Table 9. Isolation of Fungi From Animal

Feeds
Type of feed  Fungus species Isolation
yp g P rates(%)
Pelleted Aspergillus candiders 2
commercial A. flavus 1
mixed feed A. glaucus 14
A. ochraceus 1
Circinella spp. 6
Mucor spp. 4
Penicillium spp. - 43
Scopulariopsis spp. 85
Hammer- Absidia spp. 11
milled oats Aspergillus candidus = 12~
and barley A. glaucus 18
A. versicolor 18
Fusarium spp. 0.1
Penicicillium verru- 83
cosum
var. cyclopium
Crumbled  Aspergillus glaucus 44
commercial Circinella spp. 1
mixed feed Cladosporium 3
cladosporioides 7
Mucor spp. 72
Penicillium verru- 66
cosum
var. cyclopium 39
ceenereens Scopulariopsis spp. .........
High mois- Actinomycete spp. 93
ture barley Mucor spp. 100
v Penicillium spp. ... 0.
Feed wheat, Absidia spp. 19
oats and Alternaria alternata 18



Type of feed  Fungus spécies Itsa(izt(xqz;
barley Aspergilus glaucus 33
A. ochraceus 10
A. versicolor 18
Mucor spp. 78
Penicillivm spp. 84
Rhizopus spp. 24

(Abramson et al, 1982)

Fgo] 7t AH¥ 8= Mycotoxing 7o 413

3 Hlw |9 o] BAHAY slagdoe
A sl i,l_\:]-. :La]_ﬂ_g_ Zapo) 7} n!—ol

£
L
ol
rlr 9
nﬁt
'r’
rr
[oo]
\)
Oo
S
.,w_
R
oh
k)
2
£
fi o

A2 B4 Ee AR A A FaF 9
Aol Eedgdeh. 2ol Sel el A AT
A2 vldgdl g ATE FHE A7 A
gz, 42oldee YA A7 ¥ Adshe

TG ARE Q¥ AAelh F 4121 ul 4 g
ol dgk AL AL Tl 4
olE Fel& obd Hol 4.

o4t 714 whs} o] Abzel WeAv4Eeol
oqisle] om shEel 4Adol AsEn =
ARLEE A2 A £4o] FAYL A
olch. @eld =719 wtale AR4E AP}
£ AT AARe AAsteol AR kA4l
$ARHE Fojch. = A TE ARE
W Granulez}ate] 7+5-¢ ARshA AAA ez
A5 4 e AEAde] 243 PR ool
@ Ao ARl obgel A2 wgEd o

pellet

ol

o

10.

11.

12.

13.

14.

15.

16.

lo| 9l AF7 Bkl o) FolHo} & A
roh. |

2
nL

. Abramson, D., Mills, J.T. and Boycott, B.R..Myc-

otoxins and mycoflora in animal feedstuf. fs in w-
estern Canada. Can. J. Comp. Med, (1982) 46:23-26.

. Abramson, D., Sinha, R.N. and Mills, J.T..Mycoto-

xin and odor formation in moist cereal grain during
granary storage. Cereal Chem., (1980) 57:346-351.

. Abramson, D., Sinha, R.N. and Mills, J.T..Mycoto-

xin formation in moist wheat under controlled tem-
perature. Mycopathologia., (1982) 79:87-92.

. Al-Hindawi, N. and Taha, R.R.:Salmonella species

isolated from animal feed in Iraq. Applied and Env-
ironmental Microbiology., (1979) (4):676-679.

. Allred, J.N., Walker, J W, Beal, V.C. and Germaine,

F.W_A survey to determine the salmonella contami-
nation rate in [ivestock and poultry feeds. J. Am.
Vet. Med. Assn. (1967) 151:1857-1860.

. Bensink,].C.:Salmonella contamination of meat and

hone meal. Aust. Vet. J.(1979) 55:13-15.

. Burr, WE. and Helmboldt, C.F.:Salmonella species

contaminants in three animal dyproducts. Avian
Diseases.,(1962) 6:441-443.

. Chang, C.F., Huff, W.E. and Hamilton, P.B.:A leuk-

ocytopenia induced in chickens by dietary. cchrawo-~
xin A. poult. Sci.,(1979) 58:555-558.

. Cherry, W.B., Hanks, J.B., Thomason, B.M., Mur-

lin, AM., Biddle, J.W. and Croom, J.M.:Salmonel-
lae as an index of pollution of surface waters. Ap-
plied microbiology.(1972) 24(3):334-340.

Cover, M.S.:Salmonella as related to the feed ind-
ustry. Proceedings of the American association of
avian pathologists salmonellasis workshop. Agricul-
tural Research Service, USDA.(1970) 22-25.

Erwin, L.E.Examination of prepared poultry feeds
for the presence of salmonella and other enteric or-
ganisms. Poultry Sci.(1955) 34:216-245.

Faddoul, G.P. and Fellows, G.W.A five year survey
of the incidence of salmonellae in avian species.
Avian Diseases.,(1966) 10:296-304.

Fox, M.D.:Recent trends in salmonellosis epidemi-
ology. JAVMA,(1974) 165(11):990-993.

Greenway, J.A. and Puls, R.:Fusariotoxicosis from
barley in Gritish Columbia. 1. Natural occurrence
and diagnosis. Can. J. Comp. Med.,(1976) 40:12-15.
Hacking, W.C., Mitchell, W.R. and Carlson,
H.C.:Salmonella investigation in an Ontario feed
mill. Can. J. Comp. Med.(1978) 42:400-406.

Hsu, 1.C., Smalley, E.B., Strong, F.M. and Rebelin,
W.E.:Identification of T-2 toxin in moldy corn
associated with a lethal toxicosis in dairy cattle
Appl. Microbiol,(1972) 24:684-690.

V)



17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

76

Liu, T.S,, Snoeyenbos, G.H. and Carlson, V.L.:The-
rmal resistance of salmonella senftex{berg 775w in
dry animal feeds. Avian Dis. (1969) 13:611-631.
Martin, B., Marx..Prevalence of salmonellae in Vi-
rginia poultry flocks and in feea. JAVMA (1969)
154(9):1055-1056.

Mills, J.T. and Abramson, D.:Ochratoxigenic potent-
ial of penicillium species isolated from stored ra-
peseed and cereals in western Canada Can. J. Pl
Path.(1982) 4:37-41.

Moran, A.B.:Salmonella and Arizona cultures from
agriculture sources. Avian Diseases.,(1961)
3:147-149.

Nabbut, N.H.:Salmonella serotypes encountered in
animal feed additives in Lebanon. Am. J. Vet.
Res.,(1978) 39(5):893-895.

Nabbut, N.H., Barbour, E.K. and Al-Nakhli,
H.M.:Salmonella species and serotypes isolated fr-
om farm animals, animal feed, sewage, and sludge
in Saudi Arabia. Bulletin of WHO.,(1982)
60(5)803-807.

Nape, W.F. and Murphy, C:Recovery of Salmonel-
lae in feed mills, using terminally heated and re-
gularly processed animal protein. J.Am.Vet.Med.
Assn.(1971) 159(11):1569-1579.

Paul, R., Schnurrenberger, Lawrence, J., Held, Rus-
sell, J., Martin, Kenneth, D., Quist and Mildred, M.
Galton.:Prevalence of salmonella spp. in Domestic
animals and wildlife on selected Illinois Farms.
JAVMA(1968) 153(4):442-445.

Prior, M.G.:Mycotoxin determinations on animal
feedstuffs and tissues in western Canada. Can. J.
Comp. Med.(1976) 40:75-79.

Prior, M.G.:.Mycotoxin in animal feedstuffs and tis-
sues in western Canada 1975 to 1979. Can. J. Co-
mp. Med (1941) 45:118-119.

Prior, M.G. and Sisodia, C.S.:0Ochratoxicosis in Wh-
ite Leghorn hens. Poult. Sci.(1978) 57:619-623.
Purchase, LF.H. and Van Der Watt, J.J.:Acute tox-
icity of sterigmatocystin in rats Fd. Cosmet.
Tox.,(1969) 6:479-483.

Ribelin, W.E..Trichothecene toxicosis in cattle. In
Mycotoxic Fungi, Mycotoxins. Mycotoxicoses. T.D.
Wyllie and L.G. Morchouse, Editors, Vol. 2.
pp.36-45. New York:Marcel Dekker, Inc.(1978).
Ribelin, W.E.:Ochratoxicosis in cattle. In Mycotoxic
Fungi Mycotoxins, Mycotoxicoses. T.D. Whilie and
L.G.Merehouse, Editors, Vol. 2.pp. 28-36. New Yo-
tk:Marcel Dekker. Inc.(1978).

Schroseder, H.w. and Kelton, W_H.:Production of
sterigmatooystin by some species of the genus
aspergillus and its toxicity to chicken embryos. Ap-

32.

33.

34.

35.

36.

38.

39.

40.

41.

42.

43.

44,
45.

46.

47.

48.

pl. Microbiol, (1975) 30:589-591.

Scott, P.M., Van Walbeek, W., Kennedy, B. and
Anyeti, D.:Mycotoxins(ochratoxin A, citrinin and
sterigmatocystin) and toxigenic fungi in grains and
other agricultural products. J. Agric. Fd. Chem,,
(1972) 20:1103-1109.

Splittstoesser, D.F. and Segen, B.:Examination of
frozen vegetables for salmonellae. Journal of Milk
and Food Technology., (1970) 33(3):111-113.
Stuart, B.P. and Bedelle, D.M.:Mycotoxicosis in sw-
ine. Symposium on Diagnosis and Treatment of
swine disease. Veterinary clinics of North Ameri-
ca:Large Animal Practicle., (1982) 4(2):377-387.
Tucker, T.L. and Hamilton, P.B.:The effect of och-
ratoxin in broilus. Poult. Sci,, (1971) 50:1637.
Warren, M.F. and Hamilton, P.B..Inhibition of the
glycogen phosphorylase system during ochratoxice-
sis in chickens. Appl. envirn. Microbiol, (1980)
40:522-525.

. Walkins, J.R., flowers, A.L. and Grumbles, L.C.:Sal-

monella organisms in animal products used in pou-
ltry feeds. Avian Diseases., (1959) 3:209-301.
Wilson, S.T., Walker, J.W. and Pfow, C.J.:Status of
the cooperative State-Federal Salmornella Program
In Proceedings 74th Ann. Meeting U.S. Anim. Hea-
lth A., (1971) 436-448.

Yoshimura, H., Nakamura, H. and Sato, S.:Incidence
of Salmonellae in animal feed ingredients in Japan.
Nat. Inst. Anim. Hlth. Quart., (1979) 19:167-113.
Zindel, H.C. and Bennett, M.C.:Salmonella - organi-
sms in poultry feeds. Poultry Sci., (1968)
47:1925-1927.

Zindel. H.C. and Bennett, M.V.:Salmonellae in poul-
try feeds. Poultry Sci. (1968) 47:1925-1927.

ABE, AAY, A FHAR 2o AG 914
WA QT 1 sl4Bed oq4us) of3Fe o
WA, SF5o TER AT A (1982) 6(2):85-93.
e, Y FAAR Aol AT HATA o
T 2. Fel ¥ Aflatoxing] o oAl YFEYF
32 R Esl A (1982) 6(2):95-103.

FTANY L FEAkESAld B, 1985, 1989,
AETHEE (FEAFA. BEEET (1978) pp.
534.

EA4FEMNEERRZESEAENEE TEHUES. &
7% v hREE, (1981) pp. 391.

+89, A5, HAE, 454, 45Y, #3514
BF 444 AT 2 ATH 2dxE 24 A9lAE
dFRR4, (1985) 78-84.

A, ol¥dd, AHd, A4 A2 g 9
A dT(S$59 AL2el 49 Fungi ¥2153). ¥
T4 FFB A =) (1983) 7(1):21-30.



