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Corn grading EK53%Kk

0 Corn is divided into three classes based on color: #kEE 5> =38
Q Yellow corn FEk
0O White corn & HE2K
0 Mixed com B&EH

0 Each class is divided into five U.S. numerical grades and

U.S. Sample Grade £HE N 55 X2 B SBIF RSB TH)
OWhite com is considered a food grade corn H EXERHKEX
OYellow corn is primarily used for animal feed 35 £ %= B aTRIFH

Q Special grades are provided to emphasize special qualities or
conditions affecting the value. They do not affect the numerical
or sample grade designation & EMHEREAREE B BB E A%
EBHBTFERROR

Examples: Flint, Flint and Dent, Infested and Waxy 4158, FESE0, 2 HRGHE T

Corn grades and grades requirements

FORDBITBER

Mindowum Limite of - Haxeomum Limire of -
Braker Comard
Grade Test weightper buwshel | Fear-Damaged kemels | Damaged kenieks fotal TForeign material
(pourds) {paca) {omeens) fasenr)

VS No.1 380 al 30 20
VSN2 k2% L] 30 32
US.No.3 320 35 0 49
TS No.d 9.0 12 100 39
TS No.§ d6.0 % 1590 73

Corn grading examples T K45 &5

Q U.S. No. 2 White Corn, Infested ZER24%k 1 T2k, 18
0 U.S. Sample Grade Yellow Corn, Infested ZEE i Tk, S48

4

U.S. Sample Grade is Corn that...
SREIR AR TOKE

0O Does not meet the requirements for grades U.S. No.1, 2, 3, 4, or 5; or
TR EEBSEFERE

O Contains stones (in excess of 0.1 percent of the sample weight), 2 or
more pieces of glass, 3 or more crotalaria seeds (Crotalaria spp.), 2 or
more castor beans (Ricinus communis L.), 4 or more particles of an
unknown foreign substance(s) or a commonly recognized harmful or
toxic substance(s), 8 or more cockleburs (Xanthium spp.) or similar
seeds singly or in combination, or animal filth in excess of 0.20
percent in 1,000 grams; or T 55 5>0.1% A 88,502 F DA _E3538, 563
B DA _EFEF 52, BRAME L, BB s A F . Be8(E LA LR T R
YZE(FEREIR0.2%

O Has a musty, sour, or commercially objectionable odor; or %, 2
TR

Q Is heating or otherwise of distinctly low quality B2\l EBRE{EAE

Corn grading steps E XK BR

Step 1: Examine the sample for heating, odor, animal filth, castor beans,
crotalaria seeds, glass, insect infestation, stones, unknown foreign substances
and other unusual conditions ARSI AR, BhY)(E, BEM T B T 308,
HELGETHYREMREREY

Step 2: Determine the moisture content 7k 7328

Step 3: Determine the test weight per bushel of the sample HIESEE &

Step 4: Determine the percentage of Broken Corn and Foreign Material
(BCFM) in the sample JIfRFE KB RYILEFIBCFM)

Step 5: Divide out representative from the BCFM-free sample and determine
the percentage of class, damaged kernels, flint corn, flint and dent corn, heat-
damaged kernels, and waxy corn. ESRERRT By FLY 2 Ak it & 5008 R A,
R Tk BB Tk, B B, BB R PR

Step 6: On request: divide out a representative portion from the BCFM-free
sample and determine the percentage of protein, oil and /or starch. EXFERZRE R
B ARSI O B R/ BB

Step 7: On request: analyze 10 pounds of representative sample for aflatoxin
(ppb) or 250 grams for vomitoxin (ppm) or zearlenone (ppm). ﬁﬂw@tﬁ&@?ﬁ
HHWERIS0TTRA AT AE E RN E ARG
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Corn: processing the work sample T KEURTTRE

Prveessint He Wark Sampe Who can determine corn quality
’% HERERE ERAE
+ O Grain grader licensed under the United States Grain
! i I Les S e ' Leese e i Standards Act or the United States Warehouse Act
(USWA) 1R BIEIREE S s B A B AR AR
— @ — WA

O Grain grader licensed under State law and employed by a
warehouse operator who has a storage agreement with the
Commodity Credit Corporation (CCC) HRN % {REERHIEL

MR E R R RE TR A R

The issue of mycotoxins with feed industries

SRR SR B R TR

Molds and Mycotoxins
BEREMEER

Afiatovin BY

Mycotoxins BE R Molds and mycotoxins are ubiquitous in nature

O World population growth demanding more meat means more grain
and feed IR A CIBCRIE S AR FIRIR R
QO Federal agencies and global customers demanding safe and better
quality feed products BUF#E R 2 IRE FE R EZ 2 EEAASE
O Mycotoxins are a severe FFroblem in the animal feed industry B{E 2
e e
U Raw-ingredients (cereal g%r‘ains) are the #1 source of contamination 4=
RGBT AR S
O Other major source of contaminants are air and insects EAFFHWE
RERKE&H

= lal

Q Poor sanitary condition in feed mills may favor mold growth IRy ‘ation 1
e Y ¥ quads =

O Storage conditions of raw-ingredients and finished feed products ‘ o= o
may favor mold growth and subsequent mycotoxin synthesis JFH} 52
PR R e R ERE AR MEER S

) (&\“'ﬁ

1
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Why are molds and mycotoxins important?

4 What does mold look like?
B EMEEMEEREEE RS R T

Q0 Molds are important as spoilage organisms #E R EEHELY

Q Cause diseases in humans, livestock animals, crops, fruits and
vegetables JERA K& B KF FRBRIER

0 Molds spoil grain, feed & food products BB EZFY 2V REY
B

0O Molds can produce mycotoxins BRI EASBEEE

ORI
13 D e e 0N 60

shegou comyimol I shisi
B/ k.. It A 563, Cornolon cadoaperiumon_com{pg
staloo

Importance of mycotoxins

REERVERY

O Most molds do not produce mycotoxins ZZEEIE T

Q Over 400 identified mycotoxins E4#85#4007EH

U 30 well-characterized mycotoxins are considered harmful to
animals and humans 30TEFEANIBER BB RAEE

Q Usually ingested in contaminated food 31 S &)

0O Most of these are not destroyed in normal cooking conditions
SEIRE L — BB

QUsually no treatment for mycotoxin poisoning (mycotoxicosis)

TS SR .
Image sowrce: hitpy/fwww.visualsuntimited.com
Mycotoxins: Important facts .3 Importance of mycotoxins BB R RAYEEME
ﬁ§%§ﬂg§§$ﬁ WY e J QO Mycotoxins are secondary metabolites produced by molds that are capable
0 Mycotoxins are not visible to the eye AREIEEFE] s 4 of causing disease and death in humans and other livestock animals #{E2E

FRERMBERI—RAHY - BERNEREERRICC

U Not all TOldy greins/feed/foods contain mycotoxins TRAFEE 0 In 1960 approximately 100,000 turkeys died as a result of eating aflatoxin
RERRY RV TER ‘ contaminated peanut 19604E45 107858k Bt B S0 T A TEAE TTSE

U Grain/feed/food does not have to look moldy to be contaminated -
BB —ERBT EEHR Q Worldwide, approximately 25% of crops are affected by mycotoxins with

0 Not all grains/foods containing mycotoxins are ‘toxic’ loss of billions of dollars annually ZERFI25%BMZHERPE - FEH
HFT S ERNES ABHET . . ,

Q Mycotoxins may not be uniformly distributed FEEIEE—437F QO Annual economic costs of mycotoxins to the U.S, agncul@al economy is

0 Molds grow over a temperature range of 10 to 40 °C (50 to 104 °F), estimated to average $1.4 billion RIEEFRE KRR B BRATI4E
a pH range of 4 to 8, and above 0.7ay, (water activity) FE £ RIE 0 Economically important mycotoxins: aflatoxins, fumonisins, deoxynivalenol,
EEAE10-40°C (50-104°F), pH 4-8 B #E380. 7aw(ZKiE JI)HTERIE ochratoxin A, zearalenone FEEFESR | HWHER - KEHHIER - BHE

* - HEER

18
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Important mold species and mycotoxins

EERHERERMEER

O Aflatoxins B1, B2, G1, G2 and cyclopiazonic acid FREHR K
cyclopiazonic acid
Aspergillus falvus (B1 & B2), 4. parasiticus (B1, G1 & G2)

O Trichothecenes: Group A (T-2 toxin, HT-2 toxin) and Group B (DON,
Nivalenol) 7 H X SAHRBH
Fusarium/Stachybotrys spp. and many others

0O Ochratoxin A FEHEFER

A.ochraceus, A. carbonarius and P. verrucosum

O Fumonisins (RISEHTUER

Fusarium verticillioides.
O Zearalenone T RIGNT

Fusarium spp. and others

FDA action levels for Aflatoxin FDAERERTEIFRE

Corn; oilseeds; spices; nuts K, HHITIE ERIE R
Q20 ppb
corn, 'eanutagrodpcts, cottonseed meal, other animal feeds and feed
ingredients Sk TE AR B G ke, A B e R FURE
daia%' animals and when intended use unknown B3 L5 K &

Q20 ppb
com, geanut products, other animal feeds and feed in%edients'

exclu ir%% cottonseed meal "5k {54 B b, SLABEYTRTR B2 JBURh R

SR
immature animals >R F B
t100 ppb
com, peanut products Fk, TEAESH
breeding beef cattle, breeding swine, mature poultry (e.g., laying

hens) PS4 A%, AN ERE)

Must be reported to FDA and lots are subject to FDA seizure 2
AFIFDAS S I

FDA action levels for Aflatoxin
FDAE B RTEIER

Q200 ppb
corn, peanut products FK, TE4EE T
finishing swine (>100 Ib) #8100 EEFE
0 300 ppb
cottonseed meal FEIFHH
beef cattle, swine or poultry (any age and breeding status) 74,
HRE(ET H R EEREE)
0 300 ppb
com, peanut products EK, TEAEER
finishing beef cattle (e.g., feedlot cattle) JEE A4-(AIRIFIRS)

21

FDA advisory levels for Deoxynivalenol
(Vomitoxin)

FDAIEH: 3 RN
O 5 ppm

grain and grain byproducts for swine 54 FIE I B I &
not more than 20% of ration FREREEETRI20%
010 ppm
gra,i:n and grain byproducts for cattle and chicken S-St Y R
aal
not more than 50% of ration “NREFERATEIS0%
O 5 ppm
ain and grain byproducts for all other animal species E-AHENY)
YR EE S
not more than 40% of ration TNEERLRETRI40%

22

FDA guidance for
Fumonisins (FB,+FB,+FB;) — Human Food
FDARTESHTUERENER-RN

Mostly in corn (maize) EEETK

2 ppm
degermed dry milled com products FREZAI PR EKEE
Q3 ppm
cleaned popcorn BZREYBKIEEXK
0 4 ppm
cleaned corn for masa §ZIRHI K
whole or partially degermed dry milled corn products SEEBERT 2=
REZAORE R
dry milled com bran BZ} FKER T

23

FDA guidance for
Fumonisins (FB,+FB,+FB;) — Animal Feed
FDARTESR7aE RIg S-S

Mostly in corn (maize) EEFEEXK

O 5ppm

equids, rabbits 7,52 F

not more than 20% of diet T EEREEETRI20%
O 20 ppm

swine, catfish 3428

not more than 50% of diet R EERBIRETIS50%
0 30 ppm

breeding ruminants, lactating dairy cattle, breeding poultry, breeding

minks F& 3 2 S8, 0L A4 TEEE IR

not more than 50% of diet FNEEALEATRI50%

24
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FDA guidance for
Fumonisins (FB,+FB,+FB;) — Animal Feed

FDARIGHRA R RIS BB 6Tkt

Mostly in corn (maize) ¥ B7EERK
Q 60 ppm
ruminants raised for slaughter, mink for pelts FE52 i 7 £958, K & 8
=

not more than 50% of diet “NEEMFBETRIS0%
O 100 ppm

poultry raised for slaughter FE=2FH %

not more than 50% of diet SN EEHFLEATRIS0%
U 10 ppm

%lgl ;%ther species or classes of livestock and pet animals HMFE K

not more than 50% of diet EEAZEETRIS0%

25

Mycotoxins in corn T KBEHFE

Q The most commonly found mycotoxins in the US comn are aflatoxin,
fumonsin, and deoxynivalenol (DON) £ T E REHESERE
MR A R R B R

Q The detection of aflatoxin in corn can result in a reduced price for
géain or even rejection FRFEMBE R KIS R TREEBHEIE

Fusarium moniliforme causing
“starburst” in com

26

Source: ht_tzd/www.oes,ncsu.edu/degls/mnmes/&mu/moo1.hl.m#tab1e

Ochratoxin A and zearalenone

B RETOKIAE

U No action, guidance or advisory levels for ochratoxin A or
zearalenone have been established by the FDA in animal feeds

FDASREN$TR IR BRI TEY Fe s e

O These two mycotoxins are handled on a case-by-case basis

L= E Rz

27

Mycotoxins in feed products: Challenges

FTRHRE R APk

28

Risks of mycotoxin contaminated feed
BT ESTHETEEER

Q Farmers and grain elevators Bt a2
Q Loss in yield due to mold infection in field, and during storage P HER I RS 28 B B BATFIR
ES

O Low price for the product 2 A fEAZRE(E
Q Management of moldy and mycotoxin contamianted grain BB S5 MBI B RITFREY)
QO Export (EU has strictest mycotoxin standards in the world!) 4 (BRSNS Rk 08
Q Feed Industry: 8§35} ZES
O Direct loss of feed products/ production loss AT} 2E & By 4= R £8 4
Q Recalls Bl
QO Loosing market &£
O Export (EU has strictest mycotoxin standards in the world!) 41
Q Livestock Industry &%
Q Feed refusal/ reduced feed intake/ weight loss 158, HEMR R & L H
Q Affects the total nutrition intake and low performance S 4ERSHS R BRI S AIR
0O Reproductive effects - abortion, reduced lactation etc. ¥EAHRIRE-FEEE LI EZ
Q Mortality FEL=
O For consumers YS5#E
Q Vomiting, EH-
QO Fever-Jaundice $i43, 378
O Cancerand 29
O Death 3£

Soybean meal in animal feed — Pereuinotstiommetuage

SRR E T S o

- Bl
0 Soybean meal (SBM) is one of the major % -
protein of choices for feed manufacturers \ yFadant e
HOBRANEETEREAREE il
Q High in crude protein (~50%) content FFE & & E
Q Year round availability A ‘
Q In the US it contributes to about $15 billion annually ZF 2B {E{EH150f&
Q Soybeans are grown on >73 million acres with an average of 40 bushes per
acre and a total production of ~3 billion bushels %Eﬁ‘%ﬁiﬁﬂ%ﬁoo A,
T E RO EHI0EHE
0 Mycotoxin contamination of soybeans is not considered a significant
problem as compared to commodities such as corn, cottonseed, peanuts,

barley and other grains T BB RIIMEBE AR AL ATR
HAR T BRE

Q Common contaminants are T-toxins, DON, zearalenone by Fusarium spp.
dur sores? TR (A A A AL R,
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Corn in animal feed 88 EK

4 Com ébran, germ, DG) is one of the predominant source of
Ll e e
ushels) & b ERRL R — (3
50%HIEE > ,Goggﬁ)
Q (Cﬂg£ is often contaminated with mycotoxins T K48 FHEFTER

O High corn price may lead to use of poor quality com for ethanol
conversion .%Eliﬁkzﬁiéﬂﬁééﬁwéﬂ%{gﬁ T EREELE

0 Comn-based ethanol byproduct: DDGS ¥ Z FEg e v F K E

0 90% of distillers grains (DG) are used for domestic animal feed
(FDA 2006) 0% BRI T /= B YA}

m] %XSTO%)X—’?% concentrates up to 3X in DG BN EERSE

A=

0 DG is directly sold to livestock producers and feed manufacturing
facilities BYERTE B EAA K & A EESETE S BT

Q Concern of mycotoxins (aflatoxins, fumonisins, deoxynivalenol,
ochratoxin A, zearalenone) directly entering the feed chain ZEEHYJ

BREEE A RS 3

Wheat in animal feed a3}/ N

0O Wheat middlings (endosperm, bran, germ) and wheat red-dog
are an important source of energy, protein, vitamins and
minerals.

BRI P S VAR E R R BOE A

Q Fusarium Head Blight causes vomitoxin in wheat: Wet
weather occurs during the flowering and grain filling stages of
wheat crop development £ B S5 4= i/ NSHUTRH- 2835
FIERE BN RRE R RS

0O Wheat by-products are used extensively in feeds for a variety
of species /|NREIEE f Bz FIF S RERT S

Q2 Concern with direct addition of DON/vomitoxin to animal

feed FER MR- BERRE R IIE 6354

32

Cottonseed in animal feed 87} ARFFRT

O Cottonseed meal is one of the important sources of protein
used to balance livestock diet ﬁ%%ﬂ%$@i§§]ﬂ§ HENE

Zi

0 Often contaminated by aflatoxins H ¥ B EERIT 4

Sorghum by-productd in animal feed
SRt R RE

Q Milo hominy, or grain sorghum mill feed, is a mixture of grain
sorghum bran and germ, and part of the starchy portion of
ain sorghum kernels FEE SR SR RS IEF R
BABRLEEY A
U Concern with direct addition of aflatoxin and zearalenone to
E%Eiéfeed products ZE BRI R KIGETE BT
s

33

Mycotoxins and toxin levels BB HEREHFRE

A GIIDE FO Y UJFOXIN LEVELS B FEED? BILY (U SEVERE UISEASE

Fungus o o clinicall Toxle ticatskng
b1 | effect |
Topoargiius ip | ATatoxis < 100pp> | 200 - 2000ppb | Poor CiowB
Eiver damage
Jaundce
Fmmungsuppression
Aaporgiius <p | Ochiatoxn & | < 100pp5 | 200 - 4000 pob | Roducod gromty
an ininint Tirst
Punicifiistn sp Wiy Cariayy
Fusanumsp |12 <ippm | 4- Zpem Raduced feed Mare
DAS Immuno-suppression
DoR Vamiting
vamstoxm)
Fusatumsp | Zearalenons | < 3.05p0m | |- Wppen Infediity
{F2 foxin} Anoestrus.
Rectal polapse
Poeudo sregrancy
“Hn Sarly oribryG moR ARy
Ustryad repgat matngs
Facanumep | Famnwen “i3pim [0 175 Bodacod 03 mIake
opiratory eymptorna
Fuit ia lungs
Abotion
Eigor Eaian {O05% Reguced 63 Inake,

CEiD%

Erget bodies by | Gargrere ofihe exwemiies.
weighl Agaactis dus 1o marmnzry
Gelentun) | giacd faiuie.

ppm - pats pzrmllion ppb - pas per bilion.

sp - spacias - pach ef thass fungi 12 savarsl species asly sama nfwhich arn f2ic
(Flg.13-4)

Mycotoxins in feed products: How to prevent ?

SR B R AT

35

Factors favoring mold incidence

EHRERENER

e

36
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O Hybrids (Bt. corn)
U Plant maturity

' O Soil moisture
THERE

/i
' Biological

GatY:|

37

{80 Environmental \§

Q Temperaturej% &

Q Relative humidity
THERRE

Q Soil moisture 1%
RE

QO NutrientsZ 43

Q Bird damage &%

Q Insect damagesiE

Q IrrigationVEiEE

Q Rainfy7k

38

Q Cool, wet weather’$ 2
R

Fusarium spp.
= DON/Vomitoxin

@ Environmental’ = T-2 toxin (T-2)
= Zearalenone (F-2)

%i%é/‘j = Fumonisin
O Hot, humid weather#
RAME
Aspergillus spp.
= Aflatoxin

39

Q Grain moistureE&477K 53
O Service equipment &
clean equipmentE i B75
i EERiE
QO Drying&Zf&
U Bin cleaningg & 157%
O Residual grainfE 2%

Harvestingﬂ&%

40

0 Field damaged grain, regardless of
reason, should not be mixed with
good grainfith - RIFHIRYTER
FHRRS

] Reduce grain moisture - it arrests

ngal develo ment and mycotoxinf&

%ﬁlﬁﬁaﬁﬁ%ﬁﬁé&%@éﬁ?
| O Stora%%peramres are criticalfEF

0 Winter months (£&): after drym%7
temperatures between 34 and 40°
kee fungal metabohsm reduced®s

HR B R TETE34-40F

[u] Summer months (Eg grain
temperature between 35 and 65°F
acceptableff{F7E50-60F

0 Maintain 1-2% lower moisture for
field d(?.mfaged lalllg (/E)}g% i%j_jl%/o?%o;ré]
instead o: 1Cal o
YIREREL-2%7K 5y

storage{igﬁ«‘*ﬁEE

Q Temperature%

i O Relative humidityfHEHRE
l' Q Grain moistureZ 7K 53
O OxygenE5R,

Q Insect infestationghZE W

Store?'a”Z

42
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Qa %%%%(n twice a weekEEEM

QO Look for crusted, colored, wet,
S S

Q %J)E)%t}ow out of grain binsE Y.

Q Storage molds grow at
moistures of 13- 20% or
moistures in equilibrium

with 65-90% RH 775 0 A musty or moldy odor indicates
TEAKSF13-20% R ABENERE the bll)egﬁé]fﬁng of tl;le storﬁige
65-90%4E 5 problem (fermented smell =
obl = VR A
O Members of the genera serious problem) BRI R
Aspergillus and U Watch temperature: If temperature
- 4 X ) of the grain begins to raise
—— 7_‘ Penicilliumi@ BB N EE ' ' (hotspot), the aeration fans should
StoragefFi= HE Storagefs be turned on immediately7 £ 2R,
s el RS

43 44

Mycotoxins in feed products: Control Q Physical#yE

SEPHRES B AT
| Control QO Biological &&:#yi

1]

O Chemical {2214

45 48

Physical Methods 38 /3 Extrusion #5E
Q Cleaning/separation (5} : 0 Extruding contaminated cottonseed at 160°C as compared to 104 °C
d gﬁ%@‘;;’@(“é"s‘éaéh‘;fm“gzt(g‘,ﬁﬁt23;,’}2;}&"5;‘;‘:3{251;;;2 Ao reduced 33% of aflatoxins in the feed product BE104C -8, 160CHK
5,00 R S e R M B ST AR AR D SR 3%
Q Heating/irradiation (ex: peanuts) &Y S (AI7E 0 Multi-pass-extrusion (four times than once) reduced another 55% of
Reduces 40-60 Z of the toxins v%yA-%-GO /;%ﬁ aﬂatoxpins in the feed E)roduct ZREBERMIEL ) EeE—F A
Q UV irradiation UVEEE | , BRRISSYo B B
Q Exposure of toxin contaminated milk with UV light reduced AFM1
up to 100% dgendu% on the exposure time {REEFIE, UVAIBD 8 Q Extrusion with 0.3% lime and 1.5% hydrogen peroxide was the most
T A R R 100% effective process in reducing aflatoxins in corn tortillas 210.3% &K

I 100%
Q 1 t was reduced by 75 to 100% af ing it t e s
%ﬁgﬁoﬁﬁgqfft 16 kg respectively 164 18y R L SO R (B o e R
A T75- &

0 However, high lime and h}fglro%%geromde affected the taste and

Q Roasting Htiz ; e SE = v,

Dglgotasting may reguce mypotoxiln C.{)ntﬁmir%a'gpln by burnin, s&rface ” aroma of final tortillas {Ei% & SEBRCEET R R SRR
contaminants and removing volatile, heat labile toxins and other mol . . . - "
metabolites HHiZ = e 2 L0 0 Extrusion was also found effective against DON/vomitoxin %]

Q Roastin co&%ﬁe s at 200°?f§;'%minutes redu{féﬁ e%:ﬁatoxinA MR Rt

48

by 78.6% BEAHITBE200C SHEBER DTHRIERTS 6% i
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Biological Methods =475k

Qa Mzcmbtal degradation: LYy 2
0O De-epoxidases enzyme (from the genus Eubactem%can be used in
degradation of tricothecenes FiepoxidasesBZ % F] a
Q Yeast strain (Zvichosporon m; cotoxmzvarans) is capable o degradmg
ochratoxin A %ﬂﬁfﬁﬁaﬁé

Q Bt. Corn Bt {3 X3
Bt. corn reduces the insect damage ghus reducmgzp]ant stress and ex&?sure to
mold spore) BUER: 5 SREIGL B OB
Q Tt is estimated that a total benefit of Bt corn’s re uctlon o o 1SIN an

aﬂ%?gggggzllg dsga;g\md $23 million/yr %Eﬁ%{&ﬂ%ﬁ?@ﬁ%&%f@

Q Non-toxic strains: FERERE
O competition with toxic Sﬂ;ﬁils of Aspergillus spp. HERBE RS

QO Bacterial strians: §5
Q Several bacterial species, suchasBacrlIus Lactobacilli, Pseudomonas,
Ralstama and dBur%haldena Sﬁp ,have skan t%; {aé:%g % ggg% A;E %lu%s
and subsequent a; atoxm syn es1S
PR

49

Chemical Methods {V.28 51k
Ammoniation (ammonia) 5%

Q Effective against aflatoxin and fumonisin contaminated corn and

%t*t%} Bseed EeL VeI r e SN i SR S S

0O Ammoniation reduced aflatoxins in the range of 30-45% SRR
HIRERA 30-45%H IR

Q Effective against aflatoxin contaminated feed 3B EH B =
VFHERTRL

Q Approved in several countries 25 BIFE FJ [LERHE 1k

Q Less effective against other mycotoxins ¥ AR R =

Q Found effective in reducin; gé aflatoxins in rice (up to 90-100%)
HRHERPR B R A X (E90-100%)

0 May end up as a residue in feed causing deterioration of animal

health performance FIRER LSRN IMABIMERE S

50

Chlorine Dioxide — & L. &

0 CIQ, gas was effective in reducing tricothecene (verrucarin and
roridin) on paper, lass and cloth 1000 m with long exposure
tmes gﬂgg O pom 2 L SRR o R

Q Variation in the data with ClO, treatment i B i S = BLA

Ozone 5.

QOzone treatment resulted in reduced sz;‘i%rulauon h

hal
spdmycotoy snthesis A RABEH S0 AN

Citric acid fEEES
QOUse of 1 N aqueous citric acid reduced aflatoxins in comn by 96%
10 100% 141 NESRREAT T LIS B S 96 100%

41

Practical applicability of detoxification methods
FHHH ERIER

Q Efficacy depends on type and distribution of mycotoxin
throughout the lot ZSRIRFTREAIBERTEE R S HME

O Often results in high product loss #5382 7 fhiB%

O Expensive &

O Time consuming Z3HF

O Availability of technology H;fifHENS

Q May destroy the nutrients in feed products FJRERIHETRIE B

0 May not be legal FIEERSEEH

52

Binders 15 ]

Chemicals that binds to mycotoxins through binding site and
avoid toxins to react with GIT or animal body and are usually
excreted

B SR R A B MR SR SR D, AR E R R B R E R
Lkl a2 -

53

Ideal binder qualities ZEAE I &l

QO Reduces mycotoxin activity §EfEEBEBRIER

Q Effective adsorption of mycotoxins from GIT of
livestock animals §E75 UK B EREER

O Reduce residues kA 7EH

O Will not affect the animal &)

O Resistant to feed processing A3 gaEHIN T B8

Q Economic E{EEEE

Q Easily available in the market 55 B B IS
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Types of Binders BB

m} Orgamc products FHEEE
Dioctatin A, aflastatin A, dillapiol, indigestible carbohydrates (cellulose,
glucomannas, peptidoglycans), etc.
O Dioctatin A, Dillapiol, aflastatin-A, and Apiol as specific inhibitors of
bﬁ)synmesis of aflatoxin G1 in Aspergillus parasitics BEfIHIFHWER

=]

Q Inorganic products FREEEE G
O Activated carbon, aluminosilicates (clay, bentonite, montmorillonite,
seolite, phyllosilicate etc.), Polyvinylpyrollidine (PVP), montmorillonite,
bentonite etc. TEHERE, ZKFIRYEREEE

O Hydrated sodium calcium aluminosilicate (HSCAS) /KFIR B SR
O Mostly studied one, “aflatoxin-selective clay” ZHHHFe R M EiEHE
BRI L
55

Binders I M8

O Binders can %;mde solutxon t0 manage mycotoxins in animal feed
B RET ﬁ?ﬂﬁ%
0 However, results vary with

e of mycotoxins, their amounts
a.r_m’pal species and feed type fé(

o CEEae Ry 4 )

Q Currently no product meets all the charactenstlcs for a desirable
binder HEfERERS

=] No bmder products are %I%r)ove _]y the FDA for such claims FtZh

b

O Most of the blnders are enerall regarded as safe (GRAS) to use
in the feed 25— R IE ?l %’/Z &

0 The use of sodium aluminosilicate and hydrated sodium calcium
aluminosilicate (HSCAS) as binders for mycotoxins is not
considered to be generally recognized as safe (GRA?ﬁaccordm to
FDA‘s Center for Veterinary Medicine (CVM) FD §§+ iy
TR Bk EREERIFE FT R 2l
Furthermore, any mycotoxins which are bound might not remain
bound when the feed is consumed and exposed to the acid
nyironment of the gut LCHL LI VLI 8 R E
T RENEES 5

Blending JB&

0O Deliberate mixing of adulterated food with good food renders the
/ignished product adulterated under FDA act IB-& 25 R YFDA

(Sec. 555.200 Adulterated food mixed with good food)
0O Blending mycotoxin contaminated grain is generally not
permitte —f R BRR & RITHRAEY)
O States may have to request for a special permission explaining
AR R s S
] Blendn;f toxin content in the final product, shipping information
and fin usa%iﬁsi%ﬂd be_recorded strictly RS %ZE R

m] To date blending of con w1th > 500 gb total aflatoxins has not
been permitied 25 27, R A0 FIEL &EESH500 ppb AR TK
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Sampling and sampling errors during

mycotoxin analysis BB BRI KSR

O Sampling is one of the most critical
factor in determining the mycotoxin
content in the product $RIEREE Tl
BEESMTRERER

O For a representative average of

contaminated product the sample
sizes should be as large as possible

SRERRRERR (ST

When to test for molds/mycotoxins

IR IR B R

Q All other possible causes of symptoms rejected

FiE I REIR R HERR
O Symptoms for moldy feeds/fermentation smell

ERB/BEINE
O Significant changes in production and health

4 BB O

Q Similar symptoms in large number of animals
REBVEEME
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Types of tests for mycotoxins
BEE AR

Q Quick Test (Qualitative/Quantitative) S (E /&)
O Immunochromatographic strip
Q Thin Layer Chromatography (TLC)
O Immunoassays (ELISA)

Use: Detects Specific Mycotoxin Y& 25 #RESE R srElRsRR

Limited range

Q Confirmatory Tests (Quantitative) FEzR T (EE)
Q High Pressure Liquid Chromatography(HPLC)
(Requires well trained technicians and equipment)
Use: Determines level of mycotoxins IR EHR SRR ZERH
Detect several mycotoxins
60
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The CO, sensing technology
(CO T IELAT)

Cartes

Monitoring stored grain quality
EEREIRYE

O Traditional methods for spoilage detection in bins involves
manual walking, smelling, and sampling the grain inside the

storage structure and temperature monitoring LA TIRERE e ... T
TR - RS A R ~ &
0 Human sensory exposure for mold spoilage and other quali B B s ot

parameters is biased and it varies from person-to-person A JJ#&
HEEEA

Q Unfortunately, a temperature cable will not detect the mold ooy
growth several feet away from the cable until the size of the 4 sord
spoiling grain mass is large enoggh to raise the temperature idagker, EOR A0 bt
around the volume of the cable R E L ERIBCEA AR s =
BRIFER ARSI HE “ .

Q These limitations are overcome with CO, sensors which help in The CO, sensor is inserted through the grain storage bin’s roof and suspended into the headspace. The
monitoringtored grain quality ﬁ%ﬁﬁ%ﬁﬂ FCO, eSSBS RE €O, sensor is connected to the communication box through a cable, The CO, sensor automatically

ﬁ?ﬁ%tﬁj records the CO, concentration hourly, and depending on the settings sends the data to a server via the
wireless telephone network. The user can log into the BinTech website and view a bin’s CO, trend data
over the last few days, weeks or months.
61 62
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2011 corn: production forecast
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Sniff out pests in your grain storage
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2011 corn: production forecast

201 14E R K ERTEA] References 2% 3%k

O U.S. Corn production is forecast at 12.9 billion bushels for 2011-12, P feed-to-food i : 4905 html
(WASDE report 2011) 2011-20 1 24 THEAE BB 1298 B
0 U.S. Com average yield is forecast at 153.0 bushels per acre against

P P

152.8 bushels in 2010-11 ggl_own 5.7 bushels from July-2011 hitpwwwsda.g i Yle.pdf
month’s forecast) ZRHEMFIEEA 4 FEE1537R B M EERS THHEE R —— [

U Total projected U.S. corn use for 2011/12 is 13.16 billion bushels,
Corn use for ethanol is projected at 5.1 billion bushels, exports are
estimated at 175 billion 2011/127EEE BB 131.6(8% B, K51
(R A 2, 17 SR L A

Q U.S. Com ending stocks are projected at 714 million bushels,
stocks to-use ratio is projected at 5.4 percent FE{ZEHI7{E 14008
E(5.4%)

U The season-average farm price for com is projected at $6.20 to

$7.20 per bushel TS35{E#4#56.2-7.270/E B

65 66
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