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Figure! - 3D structures of Pls from various families: (A) Thaumatin. (B) Bowman-Birk Inhibitor. and
() Soybean trypsin ithibitor (STT).

: Factor Jalad) —*

A — Protease inhibitors 3555 sl il (i)

s Jls

.Kunitz inhibitor juisS hadall -

Bawman — Birk inhibitor ¢l,u s hadiall -

Mode of action: il cslul—*

Chemotrypsin (pusisaS «(Trypsin) el sl Lalis adarg Jadiy
Proteases 5V clisigpll cilayyils

8|9

O Al e Kunitz inhibitor i oS afiall —

_o/\_



calall b gla
Oy 9aKll Jafty Bowman-Birk inhibitor Jadial —
Means of alleviation —adasll Jilsg —*
.autoclaving S sig¥) e Aol asieil) i3l
Chemical composition (gslasSl) S il —*
.(\‘ ) ds;z) gl

Figure 2 - 3D structures of four Kunitz-type mhibitors. showing the §-trefoil structure. (A) STI (with
the p-trefoil shape indicated). (B) Winged bean inhibitor (WBI). (C) «-amyalase/subtilisin inhibitor
and (D) Eryihrina trypsin inhibitor (ETT)

References :

http://www.scribd.com/doc/23946363/Anti-Nutritional-Factors
http://www.scribd.com/doc/23946128/Anti-Nutritional-Factors
http://www.fao.org/DOCREP/ARTICLE/AGRIPPA/X9500E04.HTM
http://www.infoharvest.ca/pulse-canola-db/summaries/part072.html
http://foodquality.wip.org/FoodNutritionalQuality/ AntiNutritionalFactors/t
abid/117/Default.aspx

Sources Jilaall —*
.Soyabean Lsall Js8 —
.Peas <YLl beans Jsill Jie Legumes <uldgidl -

_oq_



alal) lliglag daull

.Cereals 4laill Gigaal) -
.Potatoes il —
Factor Jald) —*

Heamagglutinins (<)

:lecting oSy —)

:Mode of action it il —

ol s e 5yl Lesaly dslall s A1) 2l sal (e aals
o lecting I e L 1385 ¢l sliiall pSlginnall {ianmgll UL ariagl) dlee
sl olaal Akl WAL 3 ssmpdl JipsSilall Clesess ae sy
SHlall e ldll e de sana triggered coaad Jalall 1aed daing (dacagl)
s3 (e Jaai Al harmful local and systemic dllally dacasall
Jaisd Je 5w o) WiSa dalu Jge /5 anitnutritive alse byl
dadl Calis cgut epithelial cells sl ag)ledall WA (asés turnover
e~ Jalys duminal membrans of the epitheliumdy)lehall 45eY)
sball & stimulate shifts Vel jeay Al jealiall aliaicly acas
Jaagl) slsll due liall A modulats Jass s 4,00l dalall

:Means of alleviation «adasl) Ll -

OS5 el eyl

:Chemical composition sglaxsll cusall -

Sl g Lala) gy sSlall aagi (g (5Sida) Jap cilhaag

Jentils Luaall cpeas Y3l <beans Jsall Jie (legumes)

L



calell <l gla

Reference:

http://www.scribd.com/doc/23946363/Anti-Nutritional-
Factorshttp://www.scribd.com/doc/23946128/Anti-Nutritional-Factors
http://www.fao.org/DOCREP/ARTICLE/AGRIPPA/X9500E04.HTM
http://www.infoharvest.ca/pulse-canola-db/summaries/part072.html

http://foodquality.wip.org/FoodNutritionalQuality/Anti
NutritionalFactors/tabid/117/Default.aspx

:Sources ilaal) -

gl g

:Factor Jald) —*

:Ricins iy —Y

: Mode of acyions il islul —

Chaasyslls ol dia disrupt Jhed o ahine S5 leiSay
¢LacY) atrophy sea s/ 5 enlargement ausi (pasi) 5355 «odis s
sie e lidl Alally digapedl WY Joawiy uaty dawd¥y Adalal Gl
¢2all ASlinall lilgall daiay gad g lectins (Say codzl) SDlgiul 3ab)
b ulS oy Jaaladd) clilal dypiall ) e yaall Loayd s cady
insecticidal mechanisms of lelac 41 §f 4yl oyl ol jualall il
action

@AY alpdlly Glusy) 4 ricin A acute toxicity salall dpand) aa
i) uptake pabaial any DAY 4 Slogusnyll Joe Jibani o L)l
ribosomal Ll Caliyly 4dall e Caasy endocytosis 4daulsy ricin J)
.RNA



alal) lliglag daull

a3 ¢ 8 Castor beans gsyall sd Jsl amy ) 3 salall Gl
Gip A diarthoea Jlew) (a0 le gsisy ¢ %) hematemesis
Jbedl crenal failure 5lS Jid oLl a0 8 haemorrhagic necroses
ABE den (e g V€T 2ay Gigdly circulatory collapes aggeal) 358l
s V0 =0) A s aba SIS ahaddle) Mea fatal oral dose o8l A
(g™

Chemical composition (sslasl) cugal) —*

duixe i ax) toxic glycoprotein alu cuisns&ida Ricin Jl
dadie je Aagugn) Qs n e SO gl e degane I Al (A4l
Ricinus ) g5 Al ) @ls e (Jsdll) sl A 339354 (type 1T RIP)
Latnl) Judldl e i)l e oS4 communis L. (Euphorbiaceae)
cpSll AEE ikl dlgw (30KDa) osls SIS Ye e
Al s (e (gAY @bl (e dg0ma0 22 e s~ -(disulfide bond)
subtropical Adlsiu) 4us ddlie @bl Jiw (IIRIPs) A6 gl e

-(Abrus precatorius L. and, Croton) leguminous climber

References:
http://www.scribd.com/doc/23946363/Anti-Nutritional-Factors

http://www.scribd.com/doc/23946128/Anti-Nutritional-Factors
http://www.fao.org/DOCREP/ARTICLE/AGRIPPA/X9500E04.HTM
http://www.infoharvest.ca/pulse-canola-db/summaries/part072.html
http://foodquality.wip.org/FoodNutritionalQuality/ AntiNutritionalFactors/t
abid/117/Default.aspx

:Factor Jald) —*
:Saponins (pislall —a

:Mode of action il L] —*

—v-



calell <l gla
.haemolysis of erythrocytes ¢)yeall CilSI Cayy ¢ Sle Jslaa &
:means of alleviation <didl) Jilug —*
Bhall iy Zeliawd S0 aladall Jesy sl el Juall )<
arondl Gmigla Janay ASaill (Rayy oopiglall ae ddatiyll bitterness

Jofie silly Josials€ e L3l concurrent i (gilaal

phytosterol

-

LOH  _OH Y T
NN

0O 7 0 i X H
HO™ e T o0”
OH o.,“[_,_o._,_ r
HO™ ™" "OH
OH

Chemical structure of alpha-solanin, , an example of a monodesmosidic, branched-chain steroidal saponin
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(Hugon et al., 2000) Lysms ikds Liss s elilasy ¢l Ll cLslal

sle AKadl s Ethiopia neurolathyrism sl & gllall e
recurrent 3,85l 446Y) uns widespread problem auly (3l
el el A el sBa¥ly S5l Jdll (Jlill & epidemics
CNla 35a5 e el les cgrass pea seeds sl sy Giilia (e 5
Gl La.a\ ks sporadic cases of neurolathyrism (e 48 )dia
Jsall i gl & highly prevalent € JS& (myall jdiny dlall
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255 (Getahum et al., 1999) famine delaall 5 Clilcal) aay 450321
Vetch I (&) dle <las Chick peas paeal) Jia cldsild) 4
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Jualaall Taad Wl s Al 40 sl e o liaill Laiadio Cilan
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Uyl il lele Capatl) (S in lagaall ]
g9l il Uik asel) <Yl
Inorganic compounds 4 gas & Sy —)
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Toxaphine , Heptachlor
Organophorphorus compounds 4 gazll sdusdll GUS pe —
Gl Jie psdusdll paie oo gind Al Gland) degana a5
.Dimethoate , Parathian , Malathion
Carbamate compounds <uely SI) il e =7 — 4
Bygon, Serrin clanall o3 Al (pag— s
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.Herbicides _laall cilawa =Y

.Fungicides <lhdll Glane —F

.Rodenticides a)lsall cilawa — £

.Bactericides Lyl chlapa —0

JAcericides (x5 )Y Glaps =1

.Nematicides laslanll Cilawe —V

Larvicides <8l Cilawa —A
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i)} Gsmase e Jio AT (5 5l LehSAT 2y Dbl Jexind A
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pans Bl Ay, ) daglie e Jent 80 Claall any s
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il gl e e il o3 ABa) (ro

Caaxill Sl g =V

lensaity @lliy cililpall ama o Al LLELY Taglia 8 adiiods
(el o2 Jdlae

Ll ol lilay —A

Attractants walal) alsall -4

lead) onail Aalidl agalal W Cali 3 Aiadl mlaaYly cilise) e
Jede o ladl)l glladl) culdy)

Repellents 33)Uall algall =3

Jio Gl e Janty ol e aakally Al Colapsall 538 aa
Sl ) el ) Sl ggiad S

:Degree of Toxicity dsamd) saal G asudil) :lay),
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Powerful toxic substances 4zeull 4568 S jo —)

Wbl (a5 cpaS [ aale 00 ) LDsp Aaall il de ) Jocit gd
. Tinc phorphide , Warfrim , Gliftor , Chloropicrim, antu



alal) lliglag daull

Highly toxic substances 4l idle LSy Y

ey -paS [aale Yoo — 00 ) LDsp dpeall Caiat dejall Jiai L
.Reptachlore , Diazinon, Parathion-methyle \g:ifu)
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Insecticides 4 pdall caall Yl

Oe Lalle aali) 4 Lo @i ) Al i) e jiledll laie Juay
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Biting flies dalas &pia

@Als alsall galll Gk e Gy sl an o 5225 Clydall 228y
Loty Uiabaal (e alisi Lo ) d8LaaYl calall Al caay

-(Hemetolira irritans) Horn fly ¢y8l 4L —)

.(Hematobia exigua) Buffalo fly _useladl L3 Y

-(Stomoxys calcitrans) Stable fly 4L -

.(Tabanus spp) Horse fly glasll L3 —¢

.(Glossina spp) Tse tse fly o (oo 4lbd -0

-(Culicoides spp) Sand fly Ja ) L3 -1

+ (Culicidae) Mosquito (s s<lll =V

-(Simulium spp) Black fly ¢lasud) 4,031 —A

Non — Biting flies 4aliac je Glpia

-(Musca domestica) House fly Jyall 4363 —)

-(Musca autumnalis) Face fly 4a,ll 4,03 Y

.(Hydrotaea irritans) Head fly _sl) 4L -
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igydall Sand) i (VF-Y) Jpan

Mode of insecticide action

class of chemical S h Systemic
compounds contact or contact tomach or or systemic-
stomach stomach-contact contact
Inorganic substances Lindane
Organic compounds
Organochlorine Toxaphene,
substances (chlorinated Polychloropnene
hydrocarbons) Heptachlor, dilor,
(a)hexachlorocyclo- despirol endosulfan
hexane and its
analogues Carbaryl
(b)Polychloroter-penes
(c)Polychlorocyclodien Dichlorvos
es
2.derivatives of Pirimiphos
carbamic acid methyle, bromophos, Pirimicarb
3.0rganic compounds fenthionm phoxim,
of phosphorus parathion-methyl,
(a)derivatives of trichlorometa- fos-3,
phosphoric acid cyanophos
(b) derivatives of Malathion Metasystox
phosporothioic acid Tetrachlorvinphos
(c)derivavtives of
phosphorodithioic acid
(d)derivatives of
pyrophosphoric acid Trichlorfon fo&%ﬁﬁén
(e)derivatives of Phosalone diazinon ’
phosphonic acids DNOC, nitraphen phosmet, ’
4. Nitophenols Mineral oils phenthoate d?;g?;g;’e
5.hydrocarbons formlations No. 30,
(a)petroleum oils 30A, 30C, 30CC,
III. Inscticides of a 30M, Petrolum-oil
vegetative orgin emulsions
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1,2,3,4,5,6-Rexachlorocy clohexane

Oy Wha b say 3l Byas A3l dae Shslly e Bl A
& ping alany Lee CBSS anl A (sS8 ae ey Alle B)ha Ay e
Al may Vs o) (55 Al il ALy sty (¥l 50
pls e sy yisl GasSig alladl @lldg A5l (5 Al dppdia Slape )l
e yall gl Agendl 303 g cammndl Slead) e i 4l ccial
2aS [ aala) Yo oluall LDsg off das
Toxaphene (pélusgill dua —

<Toxaphene chlorinated terpenes (s b (e (pdlaSall )&y
O olsinag (Shy gl Camia s Q) amad 3ok Bysa A aali) a
ciladd) 8 Ll a2y el las Ll QB sag (%A=Y Kl
Gaudl 3ad say il Bl e GELSED 8 ally iygpunall
xS [ aake fov—to O [ Dgp ) Cua e el il
Heptachlor _glstia s -7

el salall e auall 138 (i

1,4,5,7,8,8-heptachlora-3a,4,7,7a-tetrahydro-4,7-methanoindene.

e seaatiy dall RS Aadly ol sliay il e Bl
Tavslly slall 3 Al Jatys LslaS i 505 cdysie dapy 90 Bl dap
wxSfanle 40 ol LDsy o) s Aoy hall bl Fpad) 335 5ay ccoskl
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Endozulfan ¢jlilugail dsa —a
rAlladl) alal) e duall 138 gy
6,7,8,9,10,10-hexaxhloro-1,5,5a,6,9,9a-hexahydrq-6,9-methane-
2,4,3-benzodioxathiepin-3-oxide.
Tas s LeSly oLl 3 lsdll LG e sliay cbslly e Sl say
Jolwial) Jaussll & Jlaiyy s gunll Ay syllaia e A5 dgemall cilydall b
iy A3l il Ll Gadl Giaitie Glilusa¥) JpaS I gl
sl 13 il Gpm Vs S ) ale sad delp3l Al 6 )
o shy sl o @HY) Pl e clall §550 Y sy 38l aally
3y ¢ guandl Wilen e ity hiall emgdl Sleally dwadlal) Cilae
Vermte Ll IDsp o) dus Aepiell Clilgad deddl 2l
giaal)l Aaud¥) 8 SI Y sag caaSfaale
Dilor sl e —2
rlladl) salal) e duall 138 (g
2-ex0,4,5,6,7,8,8-heptachloro-3,4,7,7-tetrahydro-4,7-methanoindane.
O B e say ok Ll cliy (i) Clglinal (e bls s,
3 ) Gyma Y sy chmiiie day Ayl clpdd) 8 sl sl
daehll claidl Les Je Jla i Al s 5 s aasiul
Dlealls el Gl (10 say cAlalrall o gl amy il (e o) B
O LDs o) G ey sall il Gpandl mitia g ccibdall aciagll
eaS [aake dv =Y
Desptrol Jg v La—
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ethyl-1,1a,3,3a,4,5,5a,6-decachlorooxtahydra-z-hydroxy-1,3,4-metheno-1
H-cyclobita (c,d) pentalene 2-laevulinat

Aagie A3 V) Bla Ay o el Golll A 3530 e e aally
coills Osislly CVAS 8 las sl sl 8 QL QB e
Jad 53l aly chiall caiagll Sleal) Clase o st aysieysllly cuslsilly
YA=YEe ol TDgg o um deyyall iyl Gandl begia st cash
) (b SIS A Gl Ol e T 3 4Ly paS / pale
Ol (A lapead) i yal cuaall DioXin sl 3ale—J
U e gind B 3Bl ) Olsaal) ada 528 il gl Ty
e lesi oliel (Sas SRl Gsin Gage G @ld (saly plaally psalll cilila
meall dail 3 Sasy Loy Food Allergy saad dpubusy 4,000 ¢ g g 153
o i Tyl iyl LAY Ciany e S aal dahy il da
#1535 ) o pallS Ay sl dsally feally 2805 SIS 2y gall o Liae¥) clly
Cliliey alially aalll Gomme o sibally Cillgall 2 dagi cploall
e iy sl s oTA L Bl dad (o e Wisesd i lls laal
Bha A ol il aael pmpds da o2y Aaludl Slsall ey 2l ol
3aa e lal My cle) 8 dgall 028 dsag aiel dygllaall dgha dnja Yoo
Qo) (el dsiall uS galall 3ale iyt (e alladl DL g A Casall
sasadll dny ey DUl Gany b oalsally clilall Cdlel ) gl b
ps Baddie Gilebal @A) Al daSall o) it Glagles iy dua Kaaly
O lnall Gandl bl dagslaall il AS Caad 1499 Ao ple YT
Ay Balall bda 4y dag Gan Gapll Jie Whldey andls oalsall
%Y+ sy Aaylall syl %VA Ay cliglally cilasdl ) 2L W%V
Cilaiiag asallly jpllly oladlly ) (e B3EYly deak) ik ASias
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by e de Jaall 1a e leelin) Al 8 pead) Lsall SV e
oda o el V) e Lgi a5 Al Asle dse 4 2ad ) Cdl
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Juealilly 583 51 (b Ly
:Sekhon et al (1996) 4,k -

Chemicals:

AFB-BSA, BSA. Freund's adjuvant-incomplete. Complete
(CFA, IFA). Diamino benzidine dihydochride (DAB) and o-
phenylene diamine dihydrochioride (OPD) were produced from
Sigma Chemical Co., St. Louis. USA. Goat, anti-rabbit 1gs-HRP was
procurred from Daropats, Demmark.

Production of antibodies:

Antibodies against AFB; were raised in rabbits by immunization
with sub-cutaneous injection of 400 ug of AFB1-BSA. Followed by
an intramuscular booster (400 pg) after 15 days and freed from anti-
BSA antibodies in the same manner described by Kapur et al (1996).

Competitive inhabition EIISA for AFB, detection:

Qualitative detection of AFB; by competitive inhibition dot-ELISA
was carried out as per. In step 3(a) antiserum and stabdard AFB,
were preincubated for 1 h before being allowed to react with soild
phase bound AFB,. for quantitation. Plate-ELISA was performed as
per. With a few modifications i.e. optimum antigen concentration
(obtained in checkerboard titration) used eas 1 pg/well and the
substrate used was OPD, instead of DAB.

Finally ELISA was tested for the performance in sera samples of
poultry birds for AFB, detetion. For this purpose, 50 chicken sera
samples obtained from the department of Veterinary Pathology, from
the brids fed on a normal diet and diet supplemented with 1.25 ppm
of standard AFB, were screened both by plate- and dot-ELISA.

:Leszczynska (2001) 4d,,k -

Aflatoxins were determined in food products avaliable in retait
outlets. Aflatoxins were extract from food samples with amethanol-
water mixture (7:3 or 4:1) and solvents such as chloromethane or
heptane.

The aflatoxins-total test included the following compenents a
96-well plate coated with plate coated with antibodies to mouse
antibodies: stabdard solutions of aflatoxin B; in methanol with
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concentrations .05, 1.5, 4.5, 13.5 and 10.5 g per cm’. a conjugate
of peroxidase and aflatoxin B;: a solution of monoclonal mouse
antibodies to aflatoxine a substrate:urea peroxide:a chromogen:
tetramthylbenzidine: a reagent for process termination:sulphurie acid
(1mol/dm?):a buffer for dilution (PBS 0.1 mol/dm’. pH 7.4).

Total aflatoxin content:

About 2 g of a disintegrated samples was weighed to £0.0001 g
and extracted with 10ml of methanol-water mixture (7+3) to separate
aflatoxin. To that end. The rest was homogenised for 10 min at room
temperature and then the resulant deposit was centrifuged. An aliqout
(100 pl) of the supernatant was diluted with 600 pl of phospate
buffer at pH= 7.2 An aliquout of this solution (50 pul) or standard
soultion (50 pl). 50 pl of the aflatoxine-peroxidase conjugate and 50
ul of the mouse antibody solution against aflatoxin were added to
each well of the used plate. The determination was repeated three
times. The samples were incubated for 30 min at room tempetature in
the darkness. The free and peroxidase-combined aflatoxins compete
for the combining site with antibodies to mouse antibodies
immobilised on the plate. Next. The plate was emptied and washed
five times with phosphate buffer at pH=7.2 then. 50 ul of
tettramethylbenzidine and 50 pl of urea peroxide were added and
incbated again for 30 min in darkness. The reaction was terminated
by adding 100 pl of the stop reagent. The absorbance of solution was
measured at a wavelength of 450 nm. Using an ELISA rteading
apparatus. The content of aflatoxins was calcultaed using the
pereviously prepared standard curve.

Aflatoxine B content about 2 g of sample weight to £0.0001 g
was extracted and homogenised simulaneously for 10 min in a
homogeniser with 6 ml of methanol water mixture (4 + 1) and
contrifugred (10 min at 3500 rpm).

An aliquot (100 pl) of the supermatant was dituted with 70 pl of
phosphate buffer and the resltant solution was used for
determinations.

An aliquot (100 pl) of the examined sample solution or the

standard solution and 50 pl of the aflatoxin-peroxidase conjugate
solution were added to each plate well the rest was stirred and
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inclubated at room temperature for 1 h. Next, the wells were emptied
and washed five times with..3 mol/l phospgate buffer (pH = 7.2).
Then 150 pl of the chromogen (tetramethylbenzidine)-substrate (urea
peroxide) mixture was added to each well and the whole solution
was incubated at room temperature for 30 min in darkness. Once the
reaction was terminated by adding the stop reagent. The absorbance
was measured at the wavelength of 450 nm by using the ELISA
reading apperatus. The aflatoxin B; content was calculted from the
reference curve.

Aflatoxin M1: the tested samples (5 ml) of milk were cooled to
10°C and centrifuged (10 min at 3500 rpm) to separate fat. To
weighed chese samples (2.0000+0.0001 g). 40 ml of
dichloromethane was added and they were extracted for 2 min by
means of a homogeniser. After filtration, the oily residue was
dissolved in 0.5 ml of methanol and..5 ml of phosphate buffer at pH=
7.3 and then. 1 ml of heptane was added. Next. The deposit was
centrifiuged for 15 min at 3500 rpm and 15°C.after removing the
heptane layer. 100 pl of the methane phase was mixed with 400 pl of
phosphate buffer to obtain a solution sample for the adetermination
of aflatoxin M,. an aliquot (100 ul) of the tested sample solution or
the standard solution was added to each well of 96 well plate coated
with antibodies to aflatoxin M, and incubated for 60 min at a room
temperature. Once the plate was emptied and waqshed five times.
100 pl of the aflatoxin M, — peroxidase conjugate solution was added
and the whole solution was inclubated for 60 min at room
temperature. The plates were washed five times and then 50 pl of the
substrate and 50 pl of the chromogen were added. After 30 min of
incubation at a room temperature. The reaction was terminated and
the absorbance of solution was measured by means of the ELISA
reading apparatus at the wavelength of 450 nm. The incubation
process was carried out in darkness. The aflatoxin M, content was
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calculated from the standerd curve. The stages of the complete
determination of aflatoxin M, are the same as those of aflatoxin B;.

iliaaS oY) (8L o qulaal) cilianii]in

et oSy ¥V ) eVl GDleV) clighe e b DY o
s ASaY) AAEY) A Cald dy Gam il (3l Jleiad ge Ja
Olsaadls LVl (e JS1 4022V 8 Laalshy el agaadl () S Jslaa
Ly . 5 ppb M10 Galll b Laiy 408 il D) ¢ PPb I Jusi Al
Y Ll 4ild 6L S e 48 JS %) 00 s ) Jseall dysraa
plall Jadll JUaty Cilbatl i) (s oLl cand il @OUEY) caiad Sy
aphall COldladly Juaill dpmplall Glall Clatlin¥l 228 Jaliy gl
S ALYl dilladll e galaaty) 5l clplally i)y gy
e palddlly Jhay dpgleS (Brh aodind LS jadilly 4 ySaall COlaleal)
LS gOEY) A

A9 Aailiny)

plaaiulys L LisaVl dlaleally asnga Cudle b ae deldll Sy Leds
e aati ()3) Gl e N By Jusaty SV dala s S LisaY!
lelsads M1, G1, BI oo Jeliih osapsea il (ol olasindy Ll 1dS 8
Ngie paliall s LAl ALE LS e )

L Fp gty

leiag) A0 OlShe Jleatinly @lldy liw€ GOV dpen JJl8 b 2y
phdiuly ) (ol ddeall ualially cilipalially Sl caally o 5l
Sl (e lapes (Aladlal) dsally dysadl Claliaal) A8l il

—V1Y-



calell <l gla

colsaad) e Ja10 Cilipn SV Aald) sl S 8 Jalam g 30030)

P ALY A iuy)

O Sl SOV (e paiaall Jl8 o gl ¥l oda a8
L) o Jaidypnc y e g ddlcaly el 13y dpaca oIl 3Ll
e A4S all A sleslll LS Hally lgall o3 Jlie Cayaty Gl S gDV
) (HSCAS) 4 slall Sl g agsiasl) aspmn IS a5adga oS ALl
e LgiSin Jliyg i ST ae bady Jadiyy (o301 lgal) 3D
LS Y (e Gaiaall e DS Uiy Les Gyaingl) 5l ks

il gIMEY) clialiad)

Dlpa¥) e ESH 8 Al LS oY) (e 05 Lag <l ylanl) canis
G ileall e dealill V) s dlaaldl el sda Jiamiy Al L
iy Ollgall Beii e dealill ileall Gl dlaad) dely))) Jualadl
Flal ol ) AaLayl e o el Jyeaill selS (mliail e lealul
Loals cchlian DY) o3a Jial alud) Ll e Julill daliall bl iy
SUayedl bl LYl e deall) 4padl jileall 3 ol oda Jidh
odgr Ol sl e Al Gabel) e Wt Al deliddl aig
Y] b Ol GaY|

rcalall alge g8 Calipn GO Ly = gamsall 250al5 Al sall ilinal gall

Ol amsy allall dial ) Agyhadll o gend) ST a Gl Y o
Asa o S (B A psamall el aall a0 dy claysy s gl
S L) e Ll die 1) e candl i dabisa) Calal)
Aalily Ol daa e S Y -

—y1v-



i) Sl T3

Ll Z BN DA e Gl ele I doai Y1 -
Ghsul) J50 ey 8 lin Gl 2ey5 YAV ale oilgil) oda il g
Jie L dalal) Clialsdd) Joall (pe anael) cane) g8 SIS (A jiall dug ysY)
sl Jie (A dug s Jsall Giamas Ll Jsas S0 sasiall Yl
ne 4l msewadl 35l Codex 4alsall Glialgall daal cldl S
VAAY ale ASily saiaidl Codex JI daal glaal AT K clelaal
sle lalsa 8 saiaiall Codex I dial plaa) & cigylaill o sendly Zualdlly
Llead cllyy (S eV Liaa ey 42e) Gl dalalls YAAA
Ayl D lebed) b dabiaal Allall Jgo o Jabeill Jagiis Glsaadly ol
Calall D & L DY) (o g zsamsal) 390al) (V=) Jsaall miagys
R EIEON|
Calall e 8 HlianS DY) (e Ly zsansal) 2508l (VYY) Jsan

S 0e S ebanSae Al sl Gl
il DY)

B1, B2, GIl, G2
oLl elie &

Aadad Sy Al ) agly 5 ikl e ol
c 3 Axlpa gl Anluopa ol

) o
(B1) oS 1 b ilse gyl

gl Jalia Cile

\ .
(B1) aaS I oy S @ (olally Jsmally calll il Cdle)

Alilgaad) fae Lad)  3allg calgall JalSia cale
(B1) aa JS! s sSon ¥+ FEN ) opidls ol

(Bl
(Bl) aaS J<0alyng Sua Ve @A) dllsic (e
Yo oo Lag) ljinall AlelSia pe Cdlel Jagls
(B1) paS ISl ey Sa . »)(.@‘ Jsaal ::\ =~
(@] 1) > O
(B1) aaS U< alag Sse ¥ Calsall AlalSia e CDle) daglie
(Bl) paS Ul alyas Spa Yo o 3N — ohadll 3% — lagal) Jdl

—V1é-




calell <l gla

3s0a)l bl aagll dpead) Al ge olall QUSH mag)
LS GV of Sy deV) 8 (lipnS 5 Kuall) Apladl) o sandl (g 90cil
g (& il aalgiys alalual) jhad e A g5 G AaSl A sand)
Al el 4pb)lly phall daps o gy asand) Zll (Sl Alladl oLl
il e gany 3l A1)

V) e sla by o Lanld pan Al alledh Jso (e Jall) aas
LY L 3agas psemall 2l =glid Joall 8L Wl i€ DY) (e Ll
Lo Wiy aally alell Lo 55 alaBY) Llgis sl lids LY,

Aaliie Culga EOB Gl auadd CDleYly 43 Y) o Ll pas g
s Al de )3l ayls AN A Ve Gy sl dn Al daall sy, s
ol 2 ) s gl A D) AELaYL Y AAE i 008 8, 5l
pand e lgle auall Gaylidl CAL ) o e V4OV Al TG,
aslgl) Al

geal Gyl ate s asend) £ 15l msead Gl o3a Jliidl ade Jaadls
b Gl Clil) Jlat die 5y dysra IS Lee MYy L3V ¢
& DleVl; Lol sl e CaiSl Aaylies Jiai Al g (5l
Sy i) 8 bl ane (lecal sy A Al g
14 kil 2 gacally Lplall Cilel) dga dlalaa 3k

S JEE Y s Clall dlse 8 USHal ada 385 i Cany Lasacy
Gllsall aand Sigaa iy Al 2all () lgie 43Ul asallly Ganlls GLIY)
SN oy ) (Sayy cdapes Aalial ilud oy UL LB,
llgal) s3a pee caialy Loayly cililgall Cdaly

Laddie ClpSyn il 13 dald clSyall o3 il Jils oSd) s

—\ve-



alal) lliglag daull

A Loy cadailly paailly (ageailly Gadally Ayl Jie ddlise Gllesy
&b lSyall oda Jiad S Jadl) sy Load Sl Ll cld o< @y
Gty g Ll 35U (g yladl) Euglil) pie Gpueniaall (e Jillyg caneal
JB COlaladll o2 Jie o paplly Al il Jsasall pea @5k
Ja et callg Janity o) culy ylaall
sdmdal) clalaal) Yl
Bl dysel) e dyshalls Bladl Aoy (i Cilal) (A0 Cag sk (i)
s kil g o (5D dne) anal Al B Clayy () il dlae o] 2l =Y
Led Akl dag e dbad) Calall 3ol
opilie uadll 4adY Cladll Calall gy =Y
& iV Alelaall Clad) Calall g — ¢
OISV b sl —0
Al sl 3L e TG dylad) Gigall Juai =1
:Agglasl) cdlalaal) 1Ll
s alle)sills 2 guall 2uS g ) dalaall —)
- 2820l 5l 5 2 5aud\SH 0S5 yusgs Alalaal) —¥
@ o> dae aseldlly ol sualie o dygiaall GlS)all alasiul -
calall (e aha S S Gl
Zealil) 3y5aal ks (iliall Cilapag) Appdiall Colapall Aadinly maay Y ¢
Olsall e e
Bdaa e oo IS g zgenall GRS ladll cilalias pladiul —o
Antifungal agents <l Jadl) cilalizaa
S ) Jbs e ol il dge o Al cilyladl i deslie g

—\1n-



calell <l gla

Gaglas e pina Kal By clgagans SN A iy calall U8 e oS ladle)
Gl daall o) el e Sl J8 e W ey clpladll csliadS s
g Colal Sy Ghdl Hadl (e Calall les Jlly clphdl g i ) ol
s L2 myamsal) ol Canin g aliadll o3 Jia plasiiad 332Y)
Mold Ban oL Age —)
Verxite granulas %0+ s ligng )l (aea e bslaS (sSh
J< alaall e Sy Y=Y Jamay adiiis %Y+ Aoy Cudging %V Ay
calall e
Mold Ban Plus (ush Ol Aga —¥
Verxite %0+ duuy dligugnll mes (e dladl) 14 oSy
dalall ) Caleays %Yo 4w Cobb frationsc%Ye 4.y graniles
cilall e ol JSTU Y—) Jaea
Altic &) -
gyl Gann %10 Aoy iyl Giea G dlmdl 1B oSy
4asiy Mono propylene glucol «%YA 4w Vermiculite (Y00 dus
calal) e ol JSE U, Y Jaray Caliayg %Y
Kim San Jilad) glw asS - ¢
oaea Y0) s Ay eyl Gaes e Bl aladll s osSis
PV Sl Gaes YY) dwn SOl mes YY) dnuny Llill
A= Janas Ciliays %A0 Hawis slall (%Y Aty 40, Lolal Cilaypuls
oy ele il 08 T
Fungitec —¢
Cililgal) il b eadiha 5l ially lphill e o Usill a0y Cua

—yayv-



alal) lliglag daull

Gl @iy e e Bl sas (Jll Gilyes Glusm)¥ly Gl sl
e goad Byga (A paaiuall 14 2ag cJgdlan W osale (e %YO
cle il b 5385 53l I s Lee Alladll alall paioual) aliisall BN
oals AL dnhdl clileadl Jslie e samdl (Gsadlly ddagall
S o) e el o DAl () il Adee G oY) 2y sl
vl sl Cusli Y SISy cclall ) glall o) olsaall

g GBS 5 dam Leilany cllgall e ekl SWI e3AT Gy
il el dae any 5 LAY (e SRl A ae sl Mlally 5]
Sliially liloasl) 4 7a Yo JSU ey drad G sl G Cilalill
2y V) S il Vy Lasall) cladiy cilleall Cilaa 8 T2 Ve S
e Laiall A Blaiivl ate g Al ed e delu YE 5
Aflagin () -1

isns ol aes o gingg «DleVWl (ially Cilphidll iy dlias
ligngnll (e Jemys %00 Gandy Culsayd Al salag %00 A,
Mould spores dkdll adlall Jisys cgally llaill anas 2 Alad 30l
i daxi LS dliigns ) e dlled 30 o Jesd il saa b 30k ) LS
mninall 138 Gl gl s g ccalall Jal AaSfid) agendl (aliasl
A Gy skl Adle CDeY) b dals dsmall dsall ama e 2l
OSsla ) Joains elall 8 aaliaial dus chsen ) Ausla BT
Ciliays AaliVls (sl (e i Lee 28D LBAD) 3ka (e Ayl (ialeals
cale ([ anS ) Ay o) Gile b/ aaS €0 Aoy
Fungi mold g -V

aly g uilly LyiSully cilpladll ¢ )5 aead i ol Gl Gala S e

—VTA-



calell <l gla

ke Jpe o Alia) I BLYL Akl aadl Sl G e 5
rasigall Clisng s igns ol paes o ging 58 «Dle DU dataas

Behe 338 Jsadt o Ll (sinss camisa oo ) AiLaYl
N Ssa i gd Alelal) 3oL Lo eyl asand) 3I5aY oSl 2 3ok
Mold Guard 3)la Mg —A

Aphill ppedl il e ey clphill g1 geal B Gila <Sye
Lol sl Sl 45LaY) 2aally o gisally agpizall GlSLe P e
Sl aeay agisad) Gligngpny igngyll (haes o8 Aldll sl
A Jiat) Jme ) Al o CSpall Gl cdlippud (anas
Aiashy Gile (o [ paS 0 Jias Gy «illy Auseadl ) Gl gy
Gle lfan€ V.0 ) 5 %)Y disshy Gale olfaaS ) ) sl %Yo
VY (e o) diysh)
Sal Gard plus 3, Jlw -4

ST e pmiys ook hafies lglisfay Aidell ) il Cala (S5
Jspa 2 ABlall aslial (e Glels £ 2 ala Al LS e %0
oiay 4 LS slcall iy Sudll (0 %A e sladll e Jaay delus YE
claysd paes (Dlaysh asiisal o OsSis Y0VY dandy Aphaill o gand)
psisad) Ol apudlSll (DSl (Slisnysr asmisel cisugyll aes
psamiiay (8Sha wulS) Ge Ble) igsSile AL paally o guislls
By onSy Aphill apendl palaiad (sl pssisaly assling

Ale ol [ aaSY laie Ciliagg colsanl) anea
Myco Curb Dry iy @ SsSaa — Y o
s Wlah Jlay il 3plliia e s e (gings lphaill Jaia

~\14-



alal) lliglag daull

&5 gaen o ALIS Jeasys Aot gl s Yy Bla Gl 585 ALyl
aiilial (Says cDleV) deliiul e s i) 8 el e
PAla) 3538 Al Gl CSsally Sapnall @153 apes
Imaverol Jg_ 8l —
dad say Slall Gleas Gla¥ly loall e JSI (Rhe V) aaeie S)a
Glayy ol eladl jue (e ddlide Gilayy Ay dgae oo 253 B Sa
@ 2y AV Dbkl e REVL Alaain) (Says 4l 5))al
a5 ele il o L (Taw) v 0) Aalal e il (Sl Bypa
Leadilng cilphill BB a5 a0
Vestavor _gdliwd —\ Y

5ings AN Cilad) dgay GV b cilphdl) o oLimdll axiio
Yo ey dilayy casnndSll GlisgySy isngsll s e
(Gl [ paS)

F - Nizone < — (g5 —\ Y

oalsall b Jlend) ams clphill o oLl (Sl 13 andia
o sians alad Adlu dase LKA (e JSI5 Jsaally (Slaadly b
Yoo jlaia dalall JI Caliays (Nidroxyzone salas ¢ligngymll (o
St fan Ve e W) ) Gilags ol V=0 304 Gile b [ aa
Uaen/liyal lignsll Gmea o gsingy ol YUY sl el
sy (S sm dns g casdlS Gl S el il

Vetsavor premix (uSasy gibudisd — 3 ¢

Al Cilal) gag COY) 8 s3sasdl kil o oLl adioy
Candida g5l (e Gualiy cilplailly Llad) clagdud) el s Lo,
U Y emo sady Gile g [ aaS ) YO G i ey il

_\v._



calell <l gla
:Toxy NilTM DRY -\e
ccalall dga A Adad ) Gl ally lyyladll Glabias (e daslia
(Calpn) CabiaiaV) e L 51 ki (olen o (g5 LS

Alie gy Olaly Eypne (mlenl s

Advantages <fjsaall
Toxin .ihaijall il clphill Glalcas (o wilaia Jaslae =i
.binders
-Radicals 32l Jsa¥ly cilinS 6 6Sall e (R & e
Pl 5 sSall o L) ey (Gl phadll gai piay =
) $my Al 835 =
sl Mgas Bl 8 dand) Jia -
) Jpna¥ly lignsS 5 Sall g Jolay
el U ase aliill 55 2y Y -
Lokl 235N Jes =2
.Broad spectrum of activity L) auly (g0 (& bl dapn e —h
Bl 8 alaieV) i Suall BRI Aygual) ZALY) (e Jl s
Asaagl
csahally Gleadl Jalall ¢ 1Y) fpe sy =l
(O — aal) Aslpall claidl b LG Qi —0
Aagdll palsis Basa (e i —a
:Application aladiuy) c¥are
A Calall dga gl ptiaddl Calall o Gl [l LS 0= Jamay padiy
Packing 4iail)
oS slaall) (21 agigall bd e itk sae (siall (sl (e e

AR AR



alal) lliglag daull

(Agiane 208 o Lt psally Jashaans
: Shelf life Laduall 544
Db Gla Qe B iR Ol
Toxy-Nil made of action J& usSs Sy Jas ddss
alie dpes Sy GaliaiaV] Alle Gibil Goles o (gsing Yl
s g pall JeaVly QLS dSuall ae 40 saiee GlSHe g
& oabaiadll Gl ¢Siall In vivo bioavailility adalall 4aby)
s iars Bal) Jsea¥) sy 520SY) o WIAN anys cianangl) 3Ll
ilians 535Saall 2 ) iy Millyg il
Gl gl aa Jalaiy dan linalidl) Galidial o guas of WS
olOA s anall sy D8 lad) (ssine o Baus] Gany M s adl Jsall;
Cilialidl) (ya ST AaeS iy My Dleall & s Slinalih Dlgin)
axagl) (s avall sliae )y WAL Jumdl ola) ) 505 1385 Galiaial]
Y eIV it ) (53505 A8 jaliall aliaia¥ly
Moid — NilTM Liquid
(Cilal) dga & iledlly culyhadll s Lidlay 35 il
Ingredients <l Sally S il
i SNy il dliypudly Ll iyl mleal oo (pSe sl
EU Ly i g Wjppant 5 Sl o2 csen g gy
Advantages <fjsaal)
P Slbphadll LafieS Allad ) 53 (uilaie Jaslae —)
Jaa Lo b Sl gty ¥ ame =Y
Aad g daulie Alasl) 4Dl -7

—YVY—



calell <l gla

AL Uil 4l g Jleaia) die jian jue — ¢

ok dilw o

Broad spectrum of activity. bl dledll 8 Uiy sy Lol =1

ileadly lbyladll S5 aiay =V

Bdles LR 4nDlia 32 4l —A

2Nl ) e iy —

() Sl ssinall) AW dad i = «

Stabilizes AW-value (Free water content).

sl Latig Aoy Jlay — Y )

.Long term active saall Jisha Ll —) Y

A28 8 Agens Gled 1Y

.Automatic application Wil Jexy - ¢

Application aladiuy clejal)

S 1—ee cVa atiy (bl Al Aaiad) DleY) Al b
-Obfebs

NS PSR Y IR T T RVDUISRECTE: (3 FOU PP -1 PR
CN e 2385 AW af 3305 QIS Wlgiaay dshl i 3ol Al b
s

Technical Specifications 4.3 clia)se

.mild acid odour 4&ss dyaals A8y e o Bl )

s ) liaell pH s pa¥) 0l 385 o =Y

O s eldl %o cagaill vie pH Gaagya¥) (sl 3858 Aapa Y

- Al [ ala €Y.V Specific gravity 4 sill 430Kl - ¢

el %) iy =0

—yVY-



alal) lliglag daull

daiad) 53a¥ls dsall JSE i 3 sl Mold — Nil Jaglie—3
.Non stainless materials x

Packing and shelf life 4a3lall sa0y Al

caba LSV v g Yo g Y0 by ol Dlsae G Adeil)

Sd ) s Wy edla b GlSe (B pads JBY) e A ¥ dadlall s
baaddl Ll e Sy

Lslae 8 dhaill clsall go S0 5 Giole hla vie il Cagpeall (e
lhsin (Sae N Ldial ZD lligh

.Supplemental activity Jalaill 3245 — |

.Synergistic activity hliall 45l —

.Antagonistic activity hlill aloai — &

<hurdle —race Jalssll slus (Leistner) xe 45l adall alas o)l
ilal iy sl dad , pH chashll (e Cilall Syl Gpaplall (oalsall
Ala 2 o) oSee GaAY GBS oldy el Cua e ALl sl
EAY ClES) plal il ol S iy il ol e el
I Bl phall Aoy AV Gandls pH 2 by lpiard Lealsis gk
gail Bade iy Sl 13a 8 Ll S S Gl Mold-Nil el sl 33kl
o A€l Oyl 13g) Aadal) dadl (e el QY] itays (Aadall skl
B e Gl o (S @llily CSHall Ll 8 )€ JS AS5Lha s LLiall 3L
B8l Lgiany aa Ledald iy Ll & 3350 Synergistic mixture/ S yal)
Aadall sl By by clyyladll s sl Ll Ll
b Lo Llla 3lou) 8 53 5m sall Eiaall cilyyladl) Cilalizas (e

-YVe-



calell <l gla

Calall dsa & Cilyyladll e daalil) )
DS Al () Jaall el sl e clpladl) sai iy
P I FVERN RN
gl pe alany lee alall d83))5 el a3 bt Giga )
cOlgaall
23S daai) DY) o Gl 4adla aie dam dple ples -
O gl
calal) alge Al Aael) LS pall st Ehgas — ¢
il olppladll asan Aibas Bde) Jsliy o3 Gleall aand Cagas -0
ele
tle clphdll (e aalill ) pall aaa CiBglyg
Aayd b asendl oda iy ol yladll g g CDEAL AUl gand) Calids
°Q“9:‘°j\uaj° [Patwe
ralall S5l -
LSy Calell sale 3 lgasan 35l i culphaill (e aalill ) puall Cagy
A5 aendl) st Q) LalS Calall Bale (8 agend) 385300
foyacy (lgall g3 =Y
olaill Gl My lphail) asand ilea a3 Glilgall Calias
O Aaglie ST zlaall gly Aaslie llsal) B ga cas )l zlas o) dleall

O Load ang WS bl zladll e daslia S0 Gpencl) zlas o) LS el

_\ VO_



alal) lliglag daull

Al & Akl o gand) 500 Ao slia B ) yia il gual)
1o )2l i Baa

Cladl alse (yad vie Glpldll LS Al GluS oSl e Sl
Al duuliall Gaglall pé g e duala iaall 3ae Jghay Glladlly d3ladl)
e lials dygts dashys Hha (e aludl

Laily Oloadl s o (pre o3 o Aphaill asendl jlall V) iy Yy
abad) g ey (gy5ills camglly (ALAY) eand) Sleall I WS s
&b Shendl o3 Jia 2sn5 e Uil sl slame) ST g8 aSU o) Jaadl
e Akl lgailly las cile dse Ao ddll b L) Cad g e ll)
coalsalls oleaall Al oY)

rE )

pandill Eigan N lphaily bas Y bl ) Glpad)l Jsls s
o ypa b Gadall aandll (& Ay cdlal) pendll Giany L alis el
O Ly Al ) Ll o) Bl Jie Gleaadl Cablal Ales 3 upese
aanill Ll lgdl aall 35y ade Aai sagull & CalLY) o3 duulall
dliae @lilely (85 Jlgad Gigan pe Oloall 2l S5 4 jelad o)
tol LS il oda Jie 2le (Sayy Aol e 508l a8 aa

Cilygine dopitd iy il Sl 5 V) e lally (sanall Juall alasin) -
axal)

el Jie dliasll Glalsill ciliaga glac) =Y

g geall 3ysall Cilguia gllac) -V
A saall yall Janiill Cule b A JS apll A Gpluedls GpinSally sl — £
bl il asle 00=Y ol Talazaline sale (aall -0

s



calell <l gla

sl gEY) e Aaslil) Adlida) e il

il ClpS Y e dginall CDleY) slaginly laade 4psll Gun
GSars coalsall ) laall 430 (8 lealadinl axey Led Glpladll gai (e
Cagiig %V e Ayhall Alelaalh G 3 il DY) e alidl
skl duaig sl gaig (il 3aa g deadiwall yhall dayn o dawll 23a
Sy Jslaey Calall Bale Alalaay Gl GEY) (o paliill (Sal LS g
By S e %A e slaill Sl G %).0 Ay asigaY)
Asndl claliadll dilaly €U el BV e bl oSl
o 4 zsamsall 2all dpalle ot 3aad 5 85 L olgall ddle ) cilinaliglly
OV O by e Al (Say Ally WDleV) B Gl gL
DR Apaal sl e sl Cupal) By ccalall e pha LS JK aha Sia
) Qi e et 583 il s e dygine Cidle ) e 4yl

taalll zlaa e il -y

2S5 OS] e dygiae 3Dle Jo Gpendll CuSES 4330 ol aag
@ 0 g ae il 2SI a5 salall (B eda Ve e im0
Gl Y] (e Gsalall (3 eda £00 (gl ey camall ())5 (all pe 2S])
g cgabe¥) Eigan I Gmpilly avall b delid) pait I sal sl
Oslell G eda e gsiee o) a1l Lpulia ST cagyl) zlan o) 2ag
eDaY) (B CpuS oY) e AdlAe ot e gad WS ddgendl aad IS
sl el culsy ﬁj\} JagY) b Alfin CulS Cus auall (e Adliadl)
Dspe 2 ALl ahe V) cdia) GlpnS UYL Soladl ddall alefinl e

L g pand

-YVYV-



i) Sl T

toanll zl e il -

Oe sdlall (8 e3a ) e dygine dile o (bl #lan 05 o) 2ay
e %000 hoiay panll (e W) Gais ) o el Baaly il gAY
o Alia L JEl ) Alayl zleall e agld)l gaheV) sk
il Al e I s gAY |

tiacaled clapy) e al -y

eadiall Aidell 4 LS EEY) asms dedaledl clapl il ol
(e oaiaall (alaad) WL aagll dalea (alisil lgie & JAlh, olpall
Aalil CNVane (mlasils olgal) () & pall die (uSaly 52l ¢ 133])

e Jo kil las cips o ginall Cilal) aia yili-¢
telsall 1aa e clyyladl) Jadia fpuad (s2ag CuSUST g laly ga

o) B gl 3 S il Ll J A
. ) dela O L.sﬁ 3L Axa . . 3l¢a '4._;‘).3
$sS law) " " Jhill L .
(pS/ -y (eal"/e2) Mould >
- Feed / Weight gain (g/3 ; Maize
/ ) Inhebit
ME (MJ Gain wks) Qual
Kg)
VY).o Y. A YYA denga pe PRIEN
YoV Y.\o VY denga pe a.:LAA
VLY VoY VY. dsnse {las

Bartov., Poultry Sci., 62: 2195 — 2220, (1983) : jaadl *
rUdleY) Baga Aad Ao clyhadl yili-o
Lalsine (saas (gsl—aiSll LguSyiy eV 35 daps (Wl &
o b Lals Sl iiny o3 0  dadll il 23 e 4 ali g Sual
e Gl sydag alled a 8 4 mgdong Sadl 4 ygall 324 Al

—YYA-




calell <l gla

(Gl aha JS 8 adial

352l ale an [ afihall axe
Quality Number of spores / gm feed
8)las Ovt (o i
IRYEN Ovine o
o gia Svrvan dovus

ua e o) i Veen Jlona
2uld Osde e LS

redlal) dga o cilphill lall ki -1

desi o dlly Cigiyg 40100 ualially Ayshll W geil lyyladl) o las
el el dany B G sl Bha daps o sall ki oAl kil
R Laglaall Calell Loy calell sge it cledde saly 3 A5l ) danp
i Glphill e ol WS clpladll geil duuliall Cagyhall ;ghy 408 dalla
Al Al Jsiy Aglaall ualiell @llgindy Gl daghys 5ha
sai o i phally Lghll sl o LS cclphily LYl e
o Dgaag ¢ lufse e Clall Jrags (hsY) el sy JEIL (g3 il

iaidie CYaee o Bpaiuall Bl 36 (VASY) Gy Jsaall maagys
rellan¥ly sadalls Olsaall 4 aandl) (el o Gl SUEY) (1
Ay Jsibally Olsal) b paniill abel (VA-Y) Jsoa

Animal PPM Aflatoxin
symptoms
Rainbow trout 0.0004 Liver tumours
Ducklings 0.030 Liver tumours
Turkey poulls 0.250 High mortality
Chickens 0.610 High mortality
Reduced growth,

Low egg production
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Beef cattle 450 Ib | 0.700 Liver damage
1.000 Reduced growth
Lower feed
Efficiency
Pigs (50 Ib) 0.280 Reduced growth
Lower feed effic
Pigs (80 Ib) 0.450 Liver damage
0.615 Reduced growth
0.810 Lower feed effic
Sheep (mature) 1.750 Lower fertility
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Toxins Sources Symptoms
Aspergillus flavus
A. parasiticus, A.
Rubber, A. oryzae,
A.miger, A.wenti, Vascular hemorrhages,
A.oslianus, hepatic necrosis,
Allatoxin A.ochraceus, emesis, diarrhea,
Penicillium prostration, death,
puberelum, P.variable, | carcinogen
P.citrinum, P.
frequentanus,
Rhizopus sp.
Fusareum el .
. Vulvovaginlitis, emesis,
F-2 (Zearalenone) graminearum, .
F anorexia, restlessness
.roseum
F-3, F-5-3 F. graminearum Vulvoyaglnltls, emesis,
anorexia, restlessnesss
Liver dammage,
anorexia, dlarrhea,
Ochratoxin A. ochraceus prostration, death
(esitmated 10 O toxicity
of allatoxin)
Rubitoxin P. rubrum Similar to aflatoxin
E . Gangrene, blood clost,
rgot Claviceps purprea Do
neurologic seizures
Alimentary toxic F. sporotrichiodes, F. | Leukopenia,
aleukia tricinlum hemorrhages, diathesis
o Hemorrhages, liver
. Penicillium :
Islandotoxin . : degeneration,
islandicum .
carcinogen
Slatramine Rhizoctonia Excessive salivation
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luguminicola
Ipomeamarone Ceratosystis fimbriata | Death
Patulin P. urticae Neurologic, carcinogen
. Muscular paralysis,
Malloryzine A. oryzae liver damzf)ge, d}éath
Gliotoxin P. terlikowski, Photophobia, weight
Trichoterma viridee loss, photosensitivity
Sporidesmin Pithomyces chartarum Facial exzema, Jaundice
anorexia
Ch . Chetomium Antibacterial agent,
etomin . ..
cochliodes general toxicity
Furocoumarins Sclerotinla sclrotiorum | Photoxic effect
Kojic acid A tamaril, A. oryzae Edema, prostration
Citreo-viridin P. Citreo-viride Nerve paralysis
Citrinin P. citrinum, A. terrus | Vagotonia, nephritis
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Family Agent Disease
. Salmonella pullorum Pullorum Discase
Entrobacteriaceae S. tyohimi Paratyphoid
- yphumium - Salmonellosis
Arizona Arizona infection
Escherchia coli 801! septicemia
oli granuloma
Klebsiella Klebsiella infection
Yrsinia Yersinia )
Pseudotuberculosis
Microccoccaceae Staphylocoocus Staphylocooal infection
Streptococcaceae Streptococcus Strreptococcal infection
Mycobacteriaceae Mycobacterium avium Fowl Tuberculosis
Spirochaetacea Borrellia anserina Spirochaetosis
Spirillaceae Compylobact jejuni Vibrionic hepatitis
Pseudomonadaceae Pseudomonas Pseudomoniasis
Clostriolium perfringes Nectrotic Entritis
Cl. Colinum Quail Disease
Bacilliaceae Cl. Perf,, CI. Septicum Gangrenous Dermatitis
CI. Botulinum Botulism
Bacillus anthracis Anthrax
Pasterurella multocida Fowl Cholera
P. anatipestifer P. Anatipestifer Inection
P. haemolytica P. haemolytica Infection
P. gallinarum P. gallinarum Infection
Eaemop hilus Infection Coruza
aragallinarum
Erysipelothrix insidiosa Erysipelas
Listeria monocytogenes Listeriosis
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Max
Parameter Value Parameter ax Value
N il aal) N il eadY) 2l
e
1 Colour (TCU) 15 22 Mercury (mg/1) 0.001
Taste & .
2 Odour None 23 Nitrate (mg/1) 45
Turbidity .
3 (NTU) 5 24 Selenium (mg/1) 0.01
4 pH-Value 6.8-8.5 25 Aldrin. Dieldrin (ug/l) 0.03
Dissoved
5 solids (mg/l) 1000 26 Benzene (ug/l) 10
Hardness,
6 CaCO3 (mg/l) 500 27 Benzo(a) pyrene (ug/l) 0.01
Chloride Carbon Tetrachloride
7 (mg/l) 250 28 (ug/l) 3
Sulphate
8 (mg/l) 400 29 Chlordane (ug/l) 0.3
Hydrogen
9 sulphide ND 30 Chloroform (ug/l) 30
(mg/1)
10 | Sodium (mg/l) 200 31 2.4 D (ug/l) 100
11 Iron (mg/1) 0.3 32 DDT (ug/l) 1
Manganses 1.2 Dichloroethene
12 (mg/l) 0.1 33 (ug/l) 10
Aluminum 1.1 Dichloroethane
13 (mg/l) 0.2 34 (ug/l) 0.3
14 | Copper (mg/l) 1 35 Heptachlor and Hepta- 0.1
15 Zinc (mg/1) 5 Chloroepoxide (ug/l)
16 | Arsenic (mg/l) 0.05 36 Trichloroethene (ug/1) 30
Cadmium
17 (mg/l) 0.005 37 Methoxuchlor (ug/l) 30
18 Chrommm 0.05 38 Pentachlorophenol 10
(mg/i) (ug/)
19 | Cranide (mg/l) 0.1 39 | Tetrachloroethene (ug/l) 10
20 Fluoride 1.5 40 E.Coli (count /ml) Nil
(mg/l)
21 Lead (mg/l) 0.05 41 Coliforms (count /ml) Nil
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Paramteter Intern. Normai Max. Paramteter Intern. Normai Max.
gl units value value dgall units value value
A. Organoleptic
Parameters 13 Iron Mg/l 0.05 0.2
1 Colour Pt/Co 1 20 14 Manganese Mg/l 0.02 0.05
2 Turbidity Mg/l 1 10 15 Copper Mg/l 0.01
3 Threshold level 2 atl2°c 16 Zinc Mg/l 0.1
o 17 Phosphorus
For odour D.F. 3 at25° (as p205) Mg/l 0.4 5
4 Threshold level 2 atl2°c 18 Fluoride Mg/l 1.5
For Taste D.F. 3 at25° 0.7
19 Barium Mg/l 0.1
B. Physico-
chemical
parameters
1 Temperature °C 12 25 D.p arfameters
or
Toxic
2 pH - value - 6.5-8.5 substances
3 Electrical Us fm' 400 1 Arsenic Mg/l 0.05
Conductivity
4 Chloride Mg/l 25 2 Cadmum Mg/l 0.005
5 Sulphate Mg/l 25 3 Cyanides Mg/l 0.05
6 Calium Mg/l 100 4 Chromium Mg/l 0.05
7 Magnesium Mg/l 30 50 5 Mercury Mg/l 0.001
8 Sodium Mg/l 20 175 6 Nickel Mg/l 0.05
9 Potassium Mg/l 10 12 7 Lead Mg/l 0.05
10 Aluminum Mg/l 0.05 0.2 8 Antimony Mg/l 0.01
11 Evaporation .
Residuc Mg/l 1500 9 Setenium Mg/l 0.01
C Parameters for 0.0005
undesirable subset
. 11 Palycycilic
1 Nitrate Mg/l 25 50 Aromatic
i Hydroarbons
2 Nitrite Mg/l 0.1 (PAH) Mg/l 0.0002
3 Ammonium Mg/l 0.05 0.5
. . E
4Kjeldahi-N Mg/l ! Microbiological
50xidizability
KMno4 Mg/l 2 2 Parameters 10
6 Hydrogen 1 Colony count
sulfide Mg/l ND 379 c/ml 100

-YY\-




Calall bt gl Al

7CHCI13 2 Colony count o/ml
extractable at 22°C
Substances Mg/l 01 3 E.Coli ¢/100ml
8Petrol ether
extract- Mg/l 0.01
9Phenol index Mg/l 0.0005 > faccal ¢/100ml
streptococcei
10 Boron Mg/l 1
11Anionic 6 Suiphite-
surfactants reducing
(Laurytsulfate) Mg/l 0.2 Clostridium ¢/20ml
120rganic
Chlorine
Compounds (Net
pesticides Mg/l 0.001 0.025
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= =
5] - Q -
§ = L o S o ) § 5 L o < o )
3 |52 EE|F2| £3 |BE|EZ2 |32
s EN = B SN = £ s EN = B SN > g
<3 — Z. =4 — Z
=% =%
A.
Organoleptic
Parameters 13 Iron Mg/l 0.05 0.2
1 Colour Pt/Co 1 20 14 Mangasese Mg/l 0.02 0.05
2 Turbidity Mg/l 1 10 15 Copper Mg/l 0.1
3 Threshold 2 at
16 Zi Mg/l 0.1
level 12°C e £
3at 17 Phosphorus
F D.F. Mg/l 0.4 5
or odour 25°C (as P205) ¢
4 threshold 2 at
18 Fluori Mg/l 1.5
level 12°C voride ¢
For taste D.F 3 at 0.7
o 25°C '
19 Barium Mg/l 0.1
B. Physico-
ysieo 20 silver Mg/l 0.01
chemical
Parameters
1Temperature °C 12 25
D.P t
2pH - Value - 6.5-8.5 armeters
for
Toxic
substances
Us cm-
3Electerical s lcm 400 1 Atsenic Mg/l 0.04
Conductivity
4 Chloride Mg/l 25 2 Cadmium Mg/l 0.005
5 Sulphate Mg/l 25 240 3 Cyanides Mg/l 0.05
6 Calcium Mg/l 100 4 Chromium Mg/l 0.05
7Magnesium Mg/l 30 50 5 Mercury Mg/l 0.001
8 Sodium Mg/l 20 150 6 Nickel Mg/l 0.05
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9Potassium Mg/l 10 12 7 Lead Mg/l 0.04
10Aluminum Mg/l 0.05 0.2 8 Antimony Mg/l 0.01
11E ti
VAPOTAHON | Mg 1500 | 9 Selenium | Mg/l 0.01
Residue
C.Parameters
for
Undesirable
subst
11 Pol li
1 Nitrate Mg/l 25 50 ° ycyc ¢
aromatic
H
2 Nitrate Mg/l 0.1 ydrocarbons | ) ) 0.0002
(PAH)
12 Volatil
3 Amnonium Mg/l 0.05 0.5 olatie
halogenated
4 Kjeldahi - N Mg/l 1 Compounds Mg/l 0.025
50xidizability 13 Carbon
Mg/l 2 5 Mg/l 0.003
KmnO4 ¢ tetrachioride ¢
6Hydrogen
Mg/l ND
sulfide &
7CHCI13 E
extraxtable Microbiological
parameters
1 Caolony
. /ml
substances Mg/l 0.1 count at 37°C c/m 10
8P
etrol ether 2 Colony count o/l 100
extract- at 22°C
Abl
© M/l 0.01 3EColi | c/100ml 0
hydocarboons
9phenol index Mg/l 0.0005 1
10 Boron Mg/l 1 4 Coliforms ¢/100ml 0
11 Anionic
surtactants
S5F 1
(Lauyisulfate) Mg/l 0.2 aced . ¢/100ml 0
streptococcl
12 Organic
chiorne
Comounds 6 sulphate-
(not Reducing
Pesticides) Mg/l 0.001 0.025 Clostridium ¢/100ml 1
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Parameter

Unit

Max.Lim

. Max.
Ser RIN san ) &) 2l Ser Parameter Unit Limit
1 Colour Pt/CO 5 16 Zinc (Zn) Mg/l 5
Taste & ;
2 Odour - Non 17 Arsenic (As) Mg/l 0.05
3 Turbidity JTU 1 18 Barium (Ba) Mg/l 1
4 pH-Value - 6.5-8.5 19 Ca?gg;lm Mg/l 0.005
T.D.S. at Chromium
5 180°C Mg/l 1000 20 (Cr) Mg/l 0.05
6 Ch(lgf;de Mg/l 250 2 | Lead(Pd) | Mgl 0.05
Sulphate Mercury
7 Mg/l 200 22 Mg/l 0.001
(SO4) ° (Hg) °
Total Selenium
8 Hardness Mg/l 300 22 (Se) Mg/l 0.01
Nitrate .
9 (NO3) Mg/l 10 24 Silver (Ag) Mg/l 0.05
. Total
10 Nitrate Mg/l 0.005 25 Bacterial - -
(NO2) .
count:
11 Fliuride (F) Mg/l 0.8 -24 hr c/ml 10
Aluminum
12 (Al) Mg/l 0.2 - 72 hr c/ml 50
13 Iron (Fe) Mg/l 0.3 - E.Coli c/ml Nil
14 Manganese Mg/l 0.1 26 Protozoa c/ml Nil
15 Copper (Cu) Mg/l 1 27 | Radioactivity Mg/l Nil
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Law 48/1982 & Decree 8/83 Law
Paramerer Intern. Art Art Art Art Art Art 4B/B2
ol Unit . . . . . . Dec.
il M| 614) | (61B) | (62A) | (62B) | (66A) | (66B) | 43gs
0 +5
1)Temperature C 35 35 -- -- 35 35 amb.
2) Colour Unit Non Non -- -- Non Non Non
3) Odour -- Non Non -- -- -- -- Non
4)pH-Value - 6-9 6-9 - - 6-9 6-9 7-8.5
gD‘SS"IVCd Mg/l =2 =2 =2 =2 =2 =2 =2
Xygen
6.)COD’ Mg/l 40 30 60 40 80 100 60
dichrom.
7) BOD-5 Mg/l 30 20 40 30 60 60 20
8)Sulphide (S2) Mg/l 1 1 --- --- 1 1 0.5
9)Ammonia .
(NH3) Mg/l Nil Nil - - - - -
10)Nitrite (NO2) Mg/l --- --- --- --- --- --- Nil
11)Nitrate
(NO3) Mg/l 30 30 40 30 50 40 ---
12)Org.
Nitrogen (N) Mg/l - - - - - - -
13) Phenols Mg/l 0.002 0.001 0.005 0.002 0 0.005 ---
14) Fluorides Mg/l 0.5 0.5 - - 0 0.5 -
15)Total
Phosphates Mg/l ! ! - - 0 10 -
16)Org.
Phosphates Mg/l 1 1 - - - - -
17)TDS (105°C) Mg/l 1200 800 1500 1000 2000 2000 ---
18)Org. Solids
(550°C) Mg/l 1100 700 1000 900 --- - -
19)Total S.S. Mg/l 30 30 40 30 50 60 20
20)Org.S. Solids Mg/l 20 20 -—- -—- - -—- -—-
21)St.S. (10" ce --- --- --- --- --- --- ---
228t. S. (30" cc
23)0il&Grease Mg/l 5 5 10 10 10 10 2
24)Detergents Mg/l 0.05 0.05 - - - - -
25)Cyanide
(CN) Mg/l 0.05 0.05 --- --- 0 0.1 ---
26)Iron (Fe3) Mg/l 1 1 - - - — —
27) Zinc (Zn) Mg/l 1 1 --- - - - -
28)Copper (Cu) Mg/l 1 1 - - - -
29)Nickel (N) Mg/l 0.1 0.1 - - - - —
30)Cadmium
ca Mg/l 0.01 0.01
31)Chromium Mg/l 0.05 0.05 - - - - -
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(Cro)
32)Lead (Pb) Mg/l 0.05 0.05
33) Tin (Sn) Mg/l - - . - o - -
34)Arsenic (As) Mg/l 0.05 0.05 - - - - -
35)Manganese
(Mn) Mg/l 0.5 0.5 --- - - -t o
36)Mercury

Mg/l 0.001 0.001 --- --- - - -
(Hg) °
37)Silver (Ag) Mg/l 0.05 0.05
38) Ag + Hg Mg/l --- - - - o - i
39) T. Heavy
Metals Mg/l ! : - - : : e
40)Petroleum
e Mgl | -
41)Ca Carbide Mg/l - --- . - - o i
42)Solivents. Mg/l . - . o . - -
org.
43)Ra§110act1ve Mg/l Non Non Non Non Non Non Non
Materials
44) Pesticides Mg/l Non Non Non Non Non Non Non
45)Residual
Chlom Mg/l ! ! S e
46)Bacterial /0oml| 2500 2500 - — | 5000 | 5000 100
Count

Al Bl 3 Lehypeat vie — Lagas — Cipeall slaad clialsally uladll (V=) saa

Parameter Unit Max.Lim ) Max.Lim
Ser il san) i) 2l Ser Parameter Unit i) 2l
1 Tempetature °C +10 18 Amonia, N Mg/l 3
2 pH - Value - 6-9 19 Murcury Mg/l 0.005
3 Colour Mg/l Non 20 Lead Mg/l 0.5
4 B.O.D-5 Mg/l 60 21 Cadmium Mg/l 0.05
5 C.0.D, dichro. Mg/l 100 22 Arsenic Mg/l 0.05
6 T.Diss. Solids Mg/l 2000 23 Chromium Mg/l 1
7 T.D.S. Ash Mg/l 1800 24 Copper Mg/l 1.5
8 Susp. Solids Mg/l 60 25 Nickel Mg/l 0.1
9 Turbidity NTU 50 26 Iron Mg/l 1.6
10 Sulphides Mg/l 1 27 Manganese Mg/l
11 Oil & Grease Mg/l 15 28 Zinc Mg/l 5
12 Hydrocarbons Mg/l 0.5 29 Silver Mg/l 0.1
13 Phosphates Mg/l 5 30 Barium Mg/l
14 Nitrates Mg/l 40 31 Cobalt Mg/l 2
15 Phenoles Mg/l 1 32 Cyanides Mg/l 0.1
16 Fluorides Mg/l 1 33 Pesticides Mg/l 0.2
17 Aluminium Mg/l 3 34 Coliform C/100 10.000
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E.P.A List of Priority Pollutants

Heavy Metals
Arsenic Lead Silver Barium
Cadmium Mercury Zinc Copper
Chromium Nicket Iron Selenium
Acid Compounds
2-Chlorophenol 2.4-Dinitrophenol Pentachlorophenol
2.4- Dichlorophenol 2- Nitrophenol Phenol

2.4- Dimethylphenol

4- Nitrophenol

2.4.6- Trichlorophenol

4.6- Dinitro-O-Cresol

P-Chloro-M-Cresol

Purgeable Compounds (Volatiles)

Benzene 1.2-Dichloropropene (Trichloroethylene)
Bronochloromethane . (1.2- Trichlorofluoromethane
Dichloroprophlene
Bromoform 1.2-Dichlorothylene Toluene
Bromomethane 1.1-Dichloroethylene Vinyl Chloride
(MethylBromide 1.2-Dichloroethylene Bronodichloromethane

Carbon Tetrachloride

1.1-Dichloroethylene

(Dichlorobromomethane)

Chlorobenzene Trans dicllli?);oe thylen Dichlorodifluoromethane
Chloroethane Ethyle Benzene Ethylene Dibronlide
2-Chloroethyle Vinyl Ether Methykene Chloride | Total Alkyls ubstitutedbenzenes
Chloroform Te traiilllé)zr.oze_thane (Other than those Listed
Chloromethane 1.3-Dichlorobenzene above) defined as the sum
(Methyle Chloride) 1.1.1-Trichloroethane Of the folloeing:
Dibromochloromethane 1.1.2-Trichloroethane All Xylene isomers and
(Chlorodibromomethane) Trichloroethene Isopropylbenzene
Base / Neutral Compounds
Acenaphthene 2-Chloronaphthalene Fluorene
Acenaphthylene 4%%};?;10 g{lggryl Hexachlorobenzene
Anthracene Chrysene Hexachlorobutadiene
Dibenzo (A,I)
Benzo (A) Anthracene Hexachloroethane
Anthracene
Benzo (B) Flouranthene D;lll\;l:ll; tt}elle Hexachlorocyclopentadiene
(3.4-Benzoflouranthene) 1.3-Dichlorobenzene Indeno (1.2.3-CD) Pyrene
Benzo (K) Fluoranthene 1.4-Dichlorobenzene Isophorone
Benzo (A) Pyrene 1.2-Dichlorobenzene Naphthalene
Perylene 3.3- .
Benzo (GHI) Dichlrgr obenzidine Nitrobenzene

—YYA-




Akl clislall (e les zsamsall 3gaally yuledl

Benzidine

Diethyl Phthalate

N-Nitrododimethylamin

Bis (2-Chloroethyl) ether

Dimethyl Phthalate

N-Nitrosodi-N-Propylamin

Bis (2-Chloroethoxy)
Methane

2.4-Dinitrotoluene

N-Nitrosodiphenylamin

Bis (2-Ethylhexyl) Phthalate 2.6-Dinitrotoluene Phenathrene
Bis (2-Chloroisopropyl) Di-N-Octylphthalate Pyrene
Ether
1.2-
4-Bromophenyl Phenyl Ether Diphenylhydrazine
Butyle Benzyl Phthalate Fluoranthene 1.2.4-Trichlorobenzene
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Parameter Exposure Primary Secondary | Uncontamin Hazardous
Rate Standard Standard Air To Hummans
Particulate 10-60 <80-100
Matter Annual 75 Ug/m3 60 Ug/m3 Ug/m3 Ug/m3
(Geometric
Mean)
24 hour 260 Ug/m3 150 Ug/m3
Annual 80 Ug/m3 - <0.002 ppm <0.04 ppm
(Arithmetic (0.03 ppm)
Sulphur
Oxides Mean)
24 hour 365 Ug/m3 -—--
(SOx) (0.14 ppm)
3 hour - 1300 ug/m3
(0.5 ppm)
8 hour 10 mg/m3 10 mg/m3 0.03 ppm >0 Fxﬁnm)(%
Carb 10 ppm (8
Monovide ©ppm) | ©ppm) o
(CO) 1 hour 40 mg/m3 40 mg/m3
(35 ppm) (35 ppm)
. 0.06 ppm
Nitrogen Annual 100 Ug/m3 | 100 Ug/m3 4 ppb (mean 24
Oxides
hrs.)
(NOx) (Arithmetic (0.05 ppm) (0.05 ppm)
Mean)
. 0.01 -..05
Photochemical 1 hour 160 ug/m3 160 ug/m3 ppm <0.3 ppm
Oxidants (0.08 ppm) (0.08 ppm)
<25 ppm
Hydrocarbons 3 hour 160 ug/m3 160 ug/m3 0.1 ppm (Aromatic)
(6t09 <0.06 ppm
am) (0.24 ppm) (0.24 ppm) (HCHO)
<0.25 ppm
(Acrotom)
<50 ppm
(Acetaldhyde)
Noise Level 10 meters 75 dB 70 dB 50 dB 100 dB
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Table. Endogenous anti-nutritional factors present in plant foodstuffs

Foodstuff Anti-nutritional factor 1
Cereals

Barley (Hordeum vulgare) 1,2,5,8,25

Rice (Oryza sativum) 1,2,5,8,13,25
Sorghum (Sorghum bicolor) 1,4,5,7,18,25
Wheat (Triticum vulgare) 1,2,5,8,11,18,22,25
Corn, maize (Zea mays) 1,5,8,19,25

Root tubers

Sweet potato (Ipomoea batata) 1,19

Potato (Solanum tuberosum) 1,2,4,8,18,19,21
Cassava (Manihot utilissima) 1,4,25

Legumes

Broad, faba bean (Vicia faba) 1,2,5,7,22

Chick pea, Bengal gram (Cicer arietinum) 1,4,5,8,11,25

Cow pea (Vigna unguiculata) 1,2,5,11,25

Rice bean (V. umbellata) 2

Grass pea (Lathyrus sativus) 1,9

Lima bean (Phaseolus lunatus) 1,2,4,5,7

Haricot, navy, kidney bean (P. vulgaris) 1,2,4,5,6,11,12,18,25
Mung bean, green gram (P. aureus) 1,5,6,11,13,25
Runner bean (P. coccineus) 1,2

Black gram (P. mungo) 1,5

Horse gram (Macrotyloma uniflorum) 1,2

Hyacinth, field bean (Dolichus lablab) 1,2,4

Lentil (Lens culinaris) 1,2,6,25

Lupin (Lupinus albus) 1
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Field pea (Pisum sativum) 1,2,4,5,6,12

Pigeon pea, red gram (Cajanus cajan) 1,2,4,5,25

Sword, jack bean (Canavalia gladiata) 1,2,4,6

Velvet bean (Stizobolium deeringianuuum) 1,22

Winged bean (Psophocarpus tetragonolobus) 1,2

Guinea pea (Abrus precatorius) 1,2

Carob bean (Ceratonia siliqua) 1,7

Guar bean (Cyamopsis psoraloides) 1

Alfalfa, lucerne (Medicago sativa) 1,6,8,12

Ipil ipil (Leucaena leucocephala) 23

Oilseeds

Groundnut, peanut (Arachis hypogaea) 1,2,5,6,8,25

Rapeseed (Brassica campestris napus) 1,3,5,7,25

Indian mustard (B. juncea) 1,3,13,25

Soybean (Glycine max) 1,2,3,5,6,8,11,12,14,16,17,25

Sunflower (Helianthus annuus) 1,7,20,25

Cottonseed (Gossypium spp.) 5,8,10,12,24,25

Linseed (Linum usitatissimum) 4.8,13,15

Sesame (Sesamum indicum) 5,25

Cran.lb.e, Abyssinian cabbage (Crambe 3
abyssinica)

Compiled from the data of Kay (1979) and Liener (1980)

Anti-nutritional factor:1-Protease inhibitor; 2-Phytohemagglutinin; 3-
Glucosinolate; 4-Cyanogen; 5-Phytic acid; 6-Saponin; 7-Tannin; 8-
Estrogenic factor; 9-Lathyrogen; 10-Gossypol; 11-Flatulence factor; 12-
Anti-vitamin E factor; 13-Anti-vitamin Bl (thiamine) factor; 14-Anti-
vitamin A factor; 15-Anti-vitamin B6 (pyridoxine) factor; 16-Anti-vitamin
D factor; 17-Anti-vitamin B12 factor; 18-Amylase inhibitor; 19-
Invertase inhibitor; 20-Arginase inhibitor; 21-Cholinesterase inhibitor; 22-
Dihydroxyphenylalanine; 23-Mimosine; 24-Cyclopropenoic fatty acid; 25-
Possible mycotoxin (aflatoxin) contamination.
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CONVERSION FACTORS, ABBREVIATIONS, AND UNIT SYMBOLS

CONVERSION FACTORS TO SI UNITS

Calall il slay Al

To convert from To Multiply by
acre square meter (m?) 4.047 x 10°
angstrom meter (m) 1.0 x 10-10t
are square meter (m?) 1.0 x 10%"
astronomical unit meter (m) 1.496 x 101t
atmosphere, standard pascal (Pa) 1.013 x 10°
bar pascal (Pa) 1.0 x 103
barn square meter (m?) 1.0 x 1028t
barrel (42 U.S. liquid gallons) cubic meter (m®) 0.1590
Bohr magneton (ug) JIT 9.274 x 10~
Btu (International Table) Jjoule (J) 1.055 x 10°
Btu (mean) joule (J) 1.056 x 10°
Btu (thermochemical) joule (J) 1.054 x 10°
bushel cubic meter (m?) 3.524 x 1072
calorie (International Table) joule (J) 4.187
calorie (mean) joule (J) 4.190
calorie (thermochemical) joule (J) 4.184"
centipoise pascal second (Pa - s) 1.0 x 10°%
centistokes square millimeter per second (mm?/s) 1.0°
cfm (cubic foot per minute) cubic meter per second (m%/s) 472 x 10~
cubic inch cubic meter (m®) 1.639 x 1072
cubic foot cubic meter (m?) 2.832 x 102
cubic yard cubic meter (m?) 0.7646
curie becquerel (Bq) 3.70 x 1010
debye coulomb meter (C m) 3.386 x 10~
degree (angle) radian (rad) 1.745 x 1072
denier (international) kilogram per meter (kg/m) 1111 x 1077

tex* 0.1111
dram (apothecaries’) kilogram (kg) 3.888 x 10~°
dram (avoirdupois) kilogram (kg) 1.772 x 1073
dram (U.S. fluid) cubic meter (m®) 3.697 x 1078
dyne newton (N) 1.0 x 1075
dyne/em newton per meter (N/m) 1.0 x 1073
electronvolt joule (J) 1.602 x 10
erg joule (J) 1.0 x 107"
fathom meter (m) 1.829
fluid ounce (U.S.) cubic meter (m®) 2.957 x 1078
foot meter (m) 0.3048"
footcandle lux (Ix) 10.76
furlong meter (m) 2.012 x 102
gal meter per second squared (m/s?) 1.0 x 1072
gallon (U.S. dry) cubic meter (m®) 4.405 x 1073
gallon (U.S. liquid) cubic meter (m®) 3.785 x 10~°
gallon per minute (gpm) cubic meter per second (m?/s) 6.309 x 107°

cubic meter per hour (m?/h) 0.2271
gauss tesla (T) 1.0 x 10
gilbert ampere (A) 0.7958
gill (U.S.) cubic meter (m®) 1.183 x 104
grade radian 1.571 x 1072
grain kilogram (kg) 6.480 x 1075
gram force per denier newton per tex (N/tex) 8.826 x 1072
hectare square meter (m?) 1.0 x 10%
horsepower (550 ft - 1bf/s) watt (W) 7.457 x 10°
horsepower (boiler) watt (W) 9.810 x 10°
horsepower (electric) watt (W) 7.46 x 10%
hundredweight (long) kilogram (kg) 50.80
hundredweight (short) kilogram (kg) 45.36
inch meter (m) 2.54 x 1072
inch of mercury (32°F) pascal (Pa) 3.386 x 10°
inch of water (39.2°F) pascal (Pa) 2.491 x 10?
kilogram-force newton (N) 9.807
kilowatt hour megajoule (MJ) 3.6
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CONVERSION FACTORS, ABBREVIATIONS, AND UNIT SYMBOLS

CONVERSION FACTORS TO S1 UNITS

To convert from To Multiply by
kip newton (N) 4.448 x 10?
knot (international) meter per second (m/S) 0.5144
lambert candela per square meter (cd/m?) 3.183 x 10?
league (British nautical) meter (m) 5.559 x 10*
league (statute) meter (m) 4.828 x 10*
light year meter (m) 9.461 x 105
liter (for fluids only) cubic meter (m?) 1.0 x 10-3t
maxwell weber (Wb) 1.0 x 105
micron meter (m) 1.0 x 105t
mil meter (m) 2.54 x 10~%*
mile (statute) meter (m) 1.609 x 10°
mile (U.S. nautical) meter (m) 1.852 x 103"
mile per hour meter per second (m/s) 0.4470
millibar pascal (Pa) 1.0 x 10*
millimeter of mercury (0°C) pascal (Pa) 1.333 x 10*
minute (angular) radian 2.909 x 1074
myriagram kilogram (kg) 10
myriameter kilometer (km) 10
oersted ampere per meter (A/m) 79.58
ounce (avoirdupois) kilogram (kg) 2.835 x 107*
ounce (troy) kilogram (kg) 3.110 x 1072
ounce (U.S. fluid) cubic meter (m?*) 2,957 x 1075
ounce-force newton (N) 0.2780
peck (U.8.) cubic meter (m®) 8.810 x 10~?
pennyweight kilogram (kg) 1.555 x 10-*
pint (U.S. dry) cubic meter (m?) 5.506 x 10~
pint (U.8. liquid) cubic meter (m®) 4.732 x 10
poise (absolute viscosity) pascal second (Pa - s) 0.10"
pound (avoirdupaeis) kilogram (kg) 0.4536
pound (troy) kilogram (kg) 0.3732
poundal newton (N) 0.1383
pound-force newton (N) 4.448
pound force per square inch (psi) pascal (Pa) 6.895 x 10°
quart (U.S. dry) cubic meter (m?) 1.101 x 107%
quart (U.S. liquid) cubic meter (m®) 9.464 x 1074
quintal kilogram (kg) 1.0 x 10%
rad gray (Gy) 1.0 x 10-%*
rod meter (m) 5.029
roentgen coulomb per kilogram (C/kg) 2.58 x 1074
second (angle) radian (rad) 4.848 x 10-%
section square meter (m?) 2.590 x 10°
slug kilogram (kg) 14.59
spherical candle power lumen (Im) 12.57
square inch square meter (m?) 6.452 x 104
square foot square meter (m?) 9.290 x 10~*
square mile square meter (m?) 2.590 x 10%
square yard square meter (m?) 0.8361
stere cubic meter (m?) 10"
stokes (kinematic viscosity) square meter per second (m?%/s) 1.0 x 107%
tex kilogram per meter (kg/m) 1.0 x 1077
ton (long, 2240 pounds) kilogram (kg) 1.016 x 10°
ton (metric) (tonne) kilogram (kg) 1.0 x 10%
ton (short, 2000 pounds) kilogram (kg) 9.072 x 10%
torr pascal (Pa) 1.333 x 102
unit pole weber (Wb) 1.257 x 1077
yard meter (m) 0.9144"
! Exact.

#This non-SI unit is recognized by the CIPM as having to be retained because of practical importance or use in specialized fields.
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