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Livestock Feeds and Equipment Systems Sectional Committee, FAD 5

FOREWORD

This Indian Standard (Fifth Revision) was adopted by the Bureau of Indian Standards, after the draft finalized by
the Livestock Feeds and Equipment Systems Sectional Committee had been approved by the Food and Agriculture
Division Council.

This standard was first issued in 1959. Subsequently, in the light of research conducted in the country in the field

of pou[try nutrition and the changing raw material situation, this standard was revised in 1964, 1968, 1979 and in
1981. In the third revision, the scope of this standard was enlarged to include feeds meant for broilers and breeding
chicken. Limits for characteristics to be declared by the manufacturers were also included.

The fourth revision of the standard was taken up to update the requirements on the basis of data available and to
ensure that the recommended nutrient requirements were fulfilled.

The hen housed egg production has gone up tiom 260 eggs in 1965 to 320 eggs in 2004 and broiler weight has
go[le up from 1,5 kg in8 weeksto2.()kg in 4 weeks. Thus, nutrient requirement of poultry need to be reviewed

and keeping this in view, fifth revision of the standard has been taken up.

The composition of the Committee responsible for the formulation of this standard is given at Annex N.

For the purpose of deciding whether a particular requirement of this standard is complied with, the final value,
observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with
IS 2:1960 ‘Rules for rounding off numerical values (revised’. The number of significant places retained in the
rounded off value should be the same as that of the specified value in this standard.

  
  

 



IS 1374:2007

Indian Standard

POULTRY FEEDS — SPECIFICATION

(F@ Revision)

1 SCOPE

This standard prescribes requirement, sampling and

mcthocts of test for chicken (Ga/lus dmnesticus) feeds.

2 REFERENCES

The standards listed in Annex A contain provisions
which. through reference in this text, constitute
provisions of this standard. At the time of publication,
the editions indicated were valid. All standards are

subject to revision, and parties to agreements based on

this standard are encouraged to investigate the

possibility ofapplyiog the most recent additions oftk

standards listed in Annex A.

3 TYPES

Chicken feeds shall be ot’tbe following fifteen types:

a)

b)

~)

d)

c)

f)

:<)

11)

[lrcIi[er Pre-,starter Feed (BPS’fl — a ration
to be fed to chicks, intended for meat
production and to be used from I to 7 days.

llrcIilcIr .VarterFeed (BSF) — a ration to be
fed to :ro\ving chickens, intended for meat
production, from 8 to 2 I days.

[lrc]i[~’rFinisher Feed (BFF) — a ration to be

fed to growing chickens, intended for meat
production, from 22 days to finish.

( ‘hick Fevc[,j?)r Luyw (C’FL) —- a ration to be
fed to chicks. intended for egg production,
from () to 8 weeks.

( ;r(j~lc’r Fcwd,fiM Layer (GF’L) — a ration to

be fed to growing chickens, intended for egg
prodoctlon, from 9 to 20 weeks or until laying
commences.

LCIJw F<vc[,fijr Phase 1(LFP-1) — a rat ion to
he fed to laying birds from 2 I weeks to
45 weeks.

I.{IVCI-Fec’cl,fijr Phase [1 (LFP-1~ — a rat ion
to be fed to laying birds from 46 weeks to
72 weeks. Phase 11and I feed in Iayer cycle is
necessary because there are changes in
production, egg size, requirement of calcium,
eflicicncy of digestion, age. etc.

[11-cct{elC‘hick Ecec[,jor Broiler (BC’~”B)—- a

ration to be fed to chicks, intended for broiler
breeding, from Oto 4 weeks.

J

k)

m)

n)

P)

q)

r)

Breeder Grower Feedjiw Ilroilcr (BGFi3) —
a ration to be fed to chickens. intended for
broiler breeding, from 5 to 22 fveeks.

Breeder Layer Fcedji)r Broiler (BLFB) –- a
ration to be fed to laying birds, intended for
broiler breeding, from week 23 onwards.

Breeder Broiler Feedfiv Mule (BBFM) — a
ration to be fed to male birds. intended for

broiler breeding, from week 23 onwards.

Chick Feed for Lgver Breeder (CFLB) --- a
ration to be fed to chicks, intended for layer
breeding, tlom O to 4 weeks.

Groll’er Feedfor Layer Brcw{er (GFLB) — a
ration to be fed to chickens, intended for layer
breeding, from 5 to 22 weeks.

Breeder Layer Feed (BLF) — a ration to be
fed to laying birds, intended for layer breeding,
from week 23 onwards.

Breeder Layer Feed for Male (BLFLto — a
ration to be fed to male birds. intendd for
layer breeding, from week 23 onwards.

4 REQUIREMENTS

4. I Description

Chicken feed shall be in the form of pellets, crumbs or
mash. ‘1’he feed shall be free from rancidity, musty
odour, toxic ingredients, adulterants, Inoulds and insect
infestation.

4.1.1 [ngredicnts

The ingredients listed in Annex B shall only be used
for man(lfacturing chicken feeds.

4.1.2 The chicken feeds shall also conform to the
requirements given in Tables 1 and 2.

4.1.3 Chicken feeds shall also contain the following
vitamins, fatty acids, amino acids and minerals obtained
either from the natural source or from any added source,
in quantity not less than shown against each in Table 3.

4.1.4 The compound poultry feeds shall also conform
to the maximum limits of harmful substances as given
in Table 4.

4.2 Optional Requirements

4.2.1 It is recommended that chicken !-eeds may contain
feed additives as given in Annex C.

  
  

 



1S 1374:2007

4.2.2 The guidelines for quality of water used in feed
management are given in Annex D.

4.2..3 ‘1’hecomposition of commonly used poultry feed

ingredients is given in Table 5.

-L2.-I The specification of poultry feed raw material is
given in Tables 6 and 7.

4.2.5 The expected performance of chickens are given
in ‘filbles S and 9.

5 PACKING AND MARKING

5.1 Packing

‘l-he material shall be packed in clean, dry and sound,
plain or pol)crhylcne Iinedjute or laminated paper bags.

‘1’hemouth of each bag shall be machine stitched.

5.2 Marking

Each hag shall be suitab]y marke’d so as to give the
[’ollowing information legibly:

a~ Name of the Imaterial and brand name, if any;

b) Name and type of the poultry feed;

c) Name :md address of the manufacturer;

d) Net mass when packed, in kg; and

c) Year and month of manufacture.

5.2.1 In addition to the information listed in 5.2, each

1x; shall have a label or tag attached to it or contain a
Icallet giving the following information:

a) ‘1’~peof poultry feed;

b) Name and quantity of the antibiotic or
cocci diostates added, if any;

c) CruLIe protein content;

d) Crude fibre content;

e) Aflatoxio B, content;

~ Metabolisable energy (Calculated), in kcal/kg;
and

g,) The declaration that minerals, vitamins, fatty

acids and amino acids are present in the

material as per the specification.

NOTE — The manofactorer may declare the values of

minerals, vitamins, fatty acids and amino acids from

the record showing tbe quantities of these added to each

batch,

5.3 BIS Certification Marking

The product may also be marked with the Standard
Mark.

5.3.1 The use of the Standard Mark is governed by

the provisions of the Bureau of Indian Standard Act,

1986 and the Rules and Regulations made thereunder.
The details of conditions under which the Iicence for

the use of the Standard Mark may be granted to
manufacturers or producers may be obtained from the
Bureau of Indian Standards.

6 SAMPLING

Representative samples of the material shall be drawn
accord ing to the method prescribed in Annex E.

7 TESTS

7.1 Tests shall be carried out as prescribed in co] 18 of

Tables 1.2 and 3.

7.2 Quality of Reagents

[Jnlcss specified otherwise, pure chemicals and distilled
water (see [S 1070) shall be employed in tests.

NOTE — ‘Pure chemicals’ shall mean chemicals that do not

contain imparities, which alTect the results of aoalysis.  
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11 “Ibpdressitlg cJfe\tra ca!ciLllll sol!rceilltlle fornlof shell: ritllitllestotl catal)oLlt 4-5gperbirdpcr da] iSadliscd iilcase oflayitlg stage both ill Pllaselalld Phase I1 feeds

j~ '~l)ee\pe~~~d lj~rf~)r,lla[]cc, )fl:i!ers ll~ljbeell fLlrllisiled ill r:ll~lc9.\illicll(l[a! be~lsed ~is:~!idelioc. dcperldi]l:llpo]l thepresent genetic poterrtia lo fthebird.

13 Itisad\ lsedtorrsecl)ick fcedt’rm mO-4\\eAs.grower feed from 5-221~eeLs andla)erbrceder feed alldlmale breeder fcedfrotll\\eek23 onwards
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=
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14 l"f)pd!-t,sillg ofe\tra calci Li!lls[)L!rce itltlle forll]ofsllell grit/l itllcstotle zlttlht~Llt 4-5gperbirdperdti~ isad}iscd illcase oflayillg stage botllin Phase Iatld Phase Ilfceds
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Table 2 Requirements for Chicken Feeds

(Clauses 4.1.2 and7.1)

sl Characteristic Requirement for N[ethod of”rest,

Xo.
Broiler led Layer Feed Broiler Breeder Feed Layer Breeder Feed

Ref to

Pre- Starter Finisher Chick Ciroucr La!cr Layer Chick Grower Layer Male Chick Grower Layer Male

starter Phase I Phase II

(1) (2) (3) (4) (5) (6) (7) (8) (9) (1(!) (11) (12) (13) (14) (15) (16) (17) (18)

i) Calcium (as Ca). 1,0 1.0 1.0 1.0 Lo 3.0 3.5 1.0 1.0 3.5 1.0 1,0 1.0 3.5 1.0 IS 13433

percent by mass. .Wr (Parts 1 and 2)

ii) Total phosphorus. 0.7 0.7 0.7 0.7 0,65 0.65 0.65 0.70 0.70 0.70 0.70 0.65 0.60 0.60 0,60 Clause 6 of

percent by mass. .Win 1S 7874 (Part 2)

or IS 14828

iii) Available phosphorus. 0.45 0.45 0,45 0.45 0.40 0.40 0.40 0.45 0.45 0.40 0.40 0.45 0.40 0.40 0.40 Annex F

percent by mass, Mirr

i~,) Lysine. percent by 1.3 1,2 1.0 1.0 0.7 0.7 0.65 1.0 0.8 0.85 0.80 0.95 0.70 0.70 0.80 Annex G

mass. Min

!) Metbionirre. percent 0.5 0.5 0.45 0.40 0.35 @35 0.30 0.45 0.40 0.45 0.40 0.40 0.40 0.40

b~ mass. .Min

0.40 AnnexH

vi) Methionine + Cystine. 0.9 0.9 0.85 0.70 0.60 0.60 0.55 0,70 0.70 0.70 0.70 0.70 0.60 0,60 0.60 Is 1374

percent by mass. .Win

vii) Metabolizable energy 3000 3100 3200 2800 2500 2600 2400 2800 2750 2800 2750 2800 2600 2600 2600 Annex J

(Kcal/kg), Win

viii) Aflatoxin 91 (ppb). 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 Annex K or

Max IS 13427

NOTES

1 The values specified for characteristics at S1No. (ii) to (vi) are on dry matter basis

2 IS 14828 shall be the referee’s method. in case of dispute.

3 In case of dispute. HPLC method shall be the referee’s method.

4 Earlier the broiler cycle }vas for eight meeks. It has now reduced to 6 weeks. The split is therefore Oto 3 weeks starter and 4 to 6 weeks finisher. The starter period is further split into pre-starter O to 7 days

and starter 8 to 21 days. This optimizes the performance Therefore it is advised that Prestarter Feed to be used from 1 to 7 da~s> Starter feed from 8 to 21 days and Finisher Feed from 22 da!s

to finish.

5 An expected broiler performance as on current status is given in Tables 8 and 9, Itmust be noted that the performance paranleters may change with the input of high geneticmaterialin future.These

values are applicable as on current basis and may only be viewed as guidelines.

6 [t has been observed that ~vith the increaskrg osage of essential amino acids such as lysine and rnethionine the need for high protein has come dowr significantly’. This has resulted into lowering of

protein content in the broiler feed lines.

  
  

 



Table 2 (Com/wld) z
.
fu

7 studies arc being CLIndLICIed On [he role oftbreonine and tr}ptophan If the} arc a~ailab]e conlmerciallJ to improve per furnmncc, [he protein values can be for(h~r ~h~ll:cd ill fUtUr~
+
A

8 The energl \ aloes hale been increased as compared to existing Indian Standards. because of current feed efilcienc> of 1.8 as compared to previous -,~

. .
3 ~ ‘rIle feed being manui’rictu red InL>J}-a-din ~ is w

denser M ith high ene]-g>,
c
o

9 Ether Extract means all ether mluble materials. which include oil. alcohol, cholesterol. pigments etc Since the method for estimation exclusive]} for oil is not available. ether extract connotation is

--l

being used.

10 In earlier feeds use of methionine and cholineMas limited This incorporation has gone up and since both help as lypolytic factors. it is felt that the role of biotiu is limited. hence the biotin values

have been reduced compared to existing Indian Standards.

11 Chick stage is O to 8 weeks, Grower stage is 9 to 20 weeks. Phase I is from 21 \\eeks to 45 weeks and Phase II is from 46 weeks to 72 weeks of age of the bird. It is therefore advised to use the

respective feeds accordingly.

12 Phase I and Phase 11in Layer cycle is necessary because there are changes in production. egg size. requirement ofcalciutm eftlciency of digestion, age etc.

13 Top dressing of extra calcium source in the form of shell grit/limestone at aboot 4-5 g per bird per day is advised in case of laying stage both in Phase I and Phase II feeds,

14 The expected performance of layers has been furnished in Table 9. which may be used as guideline. depending upon t Ihepresent genetic potential of the bird.

15 It is advised to use Chick Feed from 0-4 weeks. Grol\er Feed from 5-22 weeks and La} er Breeder Feed and Male Breeder Feed from week 23 onwards.

16 Top dressing of extra calcium source in the form of shell grit/limestone at about 4-5 g per bird per day is advised in case of laying stage both in Phase I and Phase 11feeds.

—.—

,.

  
  

 



Table 3 Requirements for Minerals, \’itamins, Amino Acids and Fatty .4cids per kg of Cbiclien Feeds

(Chw 4,1,3 c~/ld7. I )

S1
No.

(1)

i)

ii)

iii)

iv)

v)

vi)

vii)

viii)

ix)

x)

xi)

xii)

~iii)
—
xiv)

xv)

xvi)

(vii)

viii)

xix)

xx)

{ haracter’istic Rcauircrneut for \letlloel ‘1
L--– ~roi,cr~eed

La]el- FM 131-oilcr B recder Feed Layer Breeder Feed
of ‘l’eSt,

Prc- Starter
Ref to

I-ioisiicr (’hick Gro\\er La!er La}er Chick Grower 1 ,ayer Male Chick Grow’er I.a]er Male
starter Phase I Phase 11

(~) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18)

Manganese. m:lkg. .ifln 100.0 I00.0 1000 70.0 60.0 bO.O 60.0 100.0 1000 1000 100.0 100.0 100.0 1000 1000 Is 15121

[odine. mg/kg. .if(]~ 1.2 ] ,1 I ,2 10 Lo 1.0 1.0 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 IS 15121

Imo. m@kg. .i fi17 80.0 80.13 80.0 70.0 60.0 60.0 60.0 80.0 So.o 80.0 80.0 80.0 80.0 80.0 80.0 IS 1512i

Zinc. Mgkg. \f1f7 80.0 80.0 80.0 600 60.0 60.0 60.0 80.0 80.0 80.0 80.0 80.0 80.0 80.0 80.0 IS 15121

Copper. mg/!ig. .Um 12.0 12.0 12.0 120 9.0 9.0 90 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 IS 15121

Selenium. m@g. MM 9.15 0.15 0.15 0.15 015 0.15 0.15 015 0.15 0.20 0.15 0.15 0.15 0.20 o.t5 IS 15121

Vitamin A. IU/kg. .Lfiti 11000 11000 10000 9000 8000 8000 8000 12000 12000 I 5000 12000 12000 12000 15000 12000 IS 15120

Vitamin D:. lU/kg. .lf177 3 000 3000 3 000 1800 1600 1600 1600 2500 2500 3000 2500 2500 2500 3 000 2500 Anne~ L

Vitamin B,. m@kg. ,\/117 2.5 2.5 2.5 20 1.5 Lo 10 2.0 2.0 3.0 2.0 2.0 2.0 3.0 2.0 IS 5398

Vitamin B*, mglk:. .l[OZ 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 6.0 5.0 5.0 5.0 6.0 50 IS 5399

Pantothenic acid. imgkg. .Jfi,? 15.0 15.0 15.0 100 90 70 7.0 15.0 [5.0 25 (J 15.0 150 15.O 25.0 15.0 IS 9840

Niacin. im@g. .Ifin 40.0 400 40.0 40.0 20.0 20.0 200 40.0 40,0 500 40.0 40.0 40.0 50.0 400 [s 5400

Biotin, mg/kg. M{rr 0.15 0.15 0.15 0.10 0.10 0.10 010 020 0.20 0.20 0.20 0.20 0.20 0.20 0.20 1S 9820

Vitamin B,Z. mg/k:. .lltfl 0.015 0.015 0.015 0.010 0.008 0.008 0.008 0.025 0.025 0.030 0.025 0.025 0.025 0.030 0.025 IS 7529

Folic acid. mg/kg. .Win 1.0 1.0 1.0 I .0 0.50 0.50 0.50 3.0 3,0 4.0 3.0 3.0 3.0 4.0 3.0 IS 7234

Choline. mg/kg, Mitr 500.0 500.0 500.0 500.0 200.0 400.0 400.0 850.0 850.0 7000 500,0 850.0 850.0 700.0 500.0 1S 7874

Vitamin E. mg,kg, .Uin 30.0 30.0 300 15.0 10.0 10.0 10.0 20.0 20.0 50.0 20.0 20.0 20.0 50.0 20.0 Annex M

Vitamin K. nrg/!ig. .14’ 1.5 1.5 1.5 1.5 15 1.5 15 2.0 2.0 3.0 2.0 2,0 2.0 3.0 2.0 1S 7874

Vitamin B,,. mg/k:. .Vln 5.0 50 5.0 3.0 3.0 3.0 3.0 50 5.0 6.0 5.0 5.0 5.0 6.0 5.0 IS 7530

Linoleic acid. percent by 1.1 1.1 1,1 1.0 10 1.0 Lo 1.0 1.0 1.0 1.0 1.0 1.0 10 Lo
mass. Mi17

1S 7874

NOTES

1 The values specifred tor characteristics at S1 No. (i) to (YX) are 017dry matter basis.

2 Earlier the broiler cycle If as for eight ~veeks. it has now reduced to 6 \Jeeks. Tbe split is therefore O to 3 lJeeks starter and 4 to 6 weeks finisher. The starter period is further split into pre-starter O to 7 days

and starter 8 to 2 I days. This optimizes the performance. Therefore it is advised that Prestarter Feed to be used from 1 to 7 da~s. Starter feed from 8 to 21 da!s and Finisher Feed from 22 days to finish.

,.

  
  

 



3 An e\pwted brollcr per’fm’mance as on current status is gi\eo in ‘Iablci 8 and ~. It 010s[ bc llolcd that the pcrf’OlmlllW P:llanlctm nl.l! chm7:I? Ii lth tile input {i Ihl:b :Cllttic Olateri:ll in fotul”c fhwc
--l
&

\ alucs are applicable m ,Io correot haii~ and ma) only be } iei!cd ai :uidelincs
.3
N

4 It has beco obscr!ed thaf i\ith the iocremio: us~ge of essential amino acicls socb as I!slne and methiooinc the Inccd t-or h 1:11protein has C{)OICdolin sigoiiicantl! “l-hi> has rcjaltcd into lol~criog (If ~

protcio content in the broiler feed lines.
--l

5 Studies are being condac ted on the role ofthreo nine and tr)ptophan It’the> we a} ailablc commercial]} to imprme pert’onnance. the protein \ aloes can be tuttbcr’ chaogcd in t’uture

6 The energ! values have been increased as compared to existing Indian Standards. because of corl”ent t’wd effrcielrc!’ of 1 8 as compared 10 prm ioos 2.2 l-he Iced being manufactured oo\\ -a-days is

cienser with high energy

7 Ether Extract means all ether soluble materials. which include oil. alcohol, cholesterol. pigments. etc. Since the nrctbod for estimation exclusil ely for oil is nol available. ether extract connotation is

being used.

8 la earlier feeds use of methionine and choline was limited. This incorporation has gone up and since both help as lypol~ tic factors. it is felt that the role of biotio is Iimitcd. hence the bio[in valoes hare

been redated compared to existing Indian Standards,

9 Chick stage is (1to 8 weeks, Gro\\er stage is 9 to 20 \veeks, Phase I is from21 weeks to 45 \veeks and Phase 11is from 46 weeks to 72 weeks of age of the bird. [t is therefore advised to use the respective

feeds accordingly.

10 Phase I and Phase H in La} er c} cle is necessary becaose there are changes in production. egg size, requirement of calcium. efficiency of digestion. age. etc.

1I Top dressing of extra calcium soarce in the form of shell grit/limestone at about 4-5 g per bird per day is advised in case of lay irrg stage both in Phase 1 and Phase 11feeds.

12 “rhe expected performance ot Ia}ers has been furnished in Table 9. J! hicb may be used as guideline. depending LIpon the present genetic potential of the bird.

13 It is ad! iscd to me Chic K lccd from O--1 i! ceks. Grover Feed from 5-22 !! eeks and La! er Breeder Feed and Male Breeder Feed from u eek 23 onwards.

z 1-I l“op dressing ol’c\tra calciam source in the fol-m ofshcll gritlinlc$tf~nt at about 4-5 g per hil-d per day is advised in case of laying stage both in Phase I and Phase 11iiceds

,.

  
  

 



Table 4 Maximum Prescribed Limit for Harmful Substances anti Test Methods in Compound Poultry Feeds

(C/uuses 4.1.4. E-2.3 atld E-3,1)

SI Substance Feed JIXY Contcut in mgkg Ret’errwt into a Test Alethods

No. IIoisturc Content of 11 Percent

-(1) (~) (3) (4) (5)

i) Arsenic Complete feed for poultry 2 A.O.A.C.

ii) Fluorine Complete feed for poultry 30 A.O.A.C

iii) Lead Complete feed for poultry 5 A. O.A.C.

iv) Mercury Complete feed for poultry Nil A.O.A.C.
——

v) Nitrite (Nanitrite) Complete feed for pookry 15 A.O.A.C.

vi) AflataxinB, Completefeed for poultry 002 A.O.A.C.

vii) Castor Complete feed for pooltry 10 A.O.A.C.

viii) Freegossypol Completefeed for poultry 20 A. O. I..C.
——

i.~) H] drocyat, ic acid Comp[ete feed for poukry 10 A.O.A.C.
..

a x) BHC Complete feed for poultry 20 ppb ,4. O.A.C.

xi) DDT Complete feed for poukry 5 ppb A.O.A.C.

xii) Eodosulphan COlllplCte feed for pook,? 10 ppb A O.A.C

xiii) ~41drin Complete feed for pooltr) 1 ppb .4. O.A.C

NOTE — Based on the adeqoate information available on all other mycotoxins such as Ochrataxins. Citrinine. T2 Toxin. Fusarium. Zearaleoone. etc. their limits in the existing Indian Standards will be

considered later.

,.

  
  

 



Table 5 Composition of C’ommonl} [Jsed Feed Ingredients — Poultr~

(( ‘7(/1/s,’4,2,3)

SI
\o.

i)

ii)

iii)

iv)

v)

vi)

\ii)

\iii)

i\)

xi)

xii)

\iii)

xiv)

w)

wi)

(vii)

\iii)

Yi\)

\Y)

wi)

,xii)

Ingredient I \lE I Pro\imatc S,,ecification (Percent) I .fminn Acids SDccilic~~tio~] (per~~nt) I
I Crude Crude I Crude

kdlkg Protein c. Fat Fibrc

Energy Ingredient

Maize 3 300 9 4 2

JoIIar 3000 10 3 4

&7JU1Yl 2640 12.7 49 2.2

Rice (broken) 2600 7.9 17 1.4

\!’beat 3100 14 2.6 2.5

Rice Polish 2700 127 14 5

Rug[ 2950 12.6 I .85 2.8

rapioca f-lcur 3 300 ~ 07 12.9

Vegetable Fat 8800 — 99.4 —

Pr0fej:7 SOurre

So> Exll-act 2 ~~o ~g 1 3.5

Soy Meal 2250 44 0.8 6.5

Groundnut Extract 2690 48 1,5 6.8

Groundnut Meal [24OOI44I1I1O

Rapeseed Extract 1900 36 1.7 11.5

~untlotwrExtract 1540 ~ 28 1 24

SesameExtract 2200 44 0.5 6.1

Iullfat so> 3 300 38 18 5

tlai~e Gluten42 3 150 42 2 4

IIaizc Ciluten6(! ~ (j~(l 60 2 ~~

Fisbmeal

__3&*
\4eat & Bonwneal

Total Sand l.}~inc h[ethi~)nlnc iletbioainc + - ‘11->ptopban Tbreonioc m
(! stine

4

,Acid

.%11 Silica Total ~~ioll Total Dige5t Tolal Digest Total Digest Total Digest

1.5 1 027 0.22 0.17 016 0.37 0.34 008 0.06 0.31 (),~j 1

3 1 0.22 0.16 0.17 0.15 0.38 0.28 0.1 0.07 0.31 0.24 11

2 1 0.42 NA 0.24 N.\ 0.38 NA 0.18 NA 0.44 NA N/t

4 ~ 0.26 0.2 I 0.2 0.17 0.37 0.3 I 009 NA 0.26 0.21 0.6

2 I O 38 0.31 021 0.18 () fl 0.44 0.15 NA 0.38 0.32 2

2.5 I 044 0.34 0.18 0.15 042 034 0.12 NA 0.53 0.45 1

8 2,j 0.54 0.4 0,24 018 05 0.36 0.14 N.A 0.45 0.31 44

I .45 Oj 0.36 0.24 0.[5 02 036 0.26 — 0.32 0.3

85 –- 0.06 — 0.006 — 001 —

— 31 0

5 2 2.98 2.68 069 0.63 141 I 24 061 () 57 1.89 168 04

6 2.5 2.75 2.48 0.64 0.59 1.31 1.15 0.57 NA 1.76 1.57 0.4

7.2 2.5 1.77 NA 0.42 N.4 1.15 NA 05 N.4 1 16 -– 0.19

8 2.5 1.39 1.07 0.42 0.37 11 0.9 041 NA 1.12 0.94 019

7 2 2.02 1.61 0.73 0.65 1.64 1.33 047 0 1.58 1,26 0

7.7 2 1.06 086 067 0.62 1.15 0.99 – 0.34 () 1.05 0.89 0.5

11.5 2 1.01 0.83 1.16 0.98 197 1,6 054 0 144 1.05 1,9
-—-

46 2 2.37 L9 0.51 0.4 I 16 0.83 069 () Jj 1.57 121 77

3 15 0.8 0.63 I .0 085 ‘-16 L33 (J2 0.17 I.1 1.06 —

1.3 O,j 1.1 0.85 15 I 3 “-- 23 2.() 03 ().25 16 1,31 —

22 j 2.5 2.8 0.84 0.7 1 15 086 07 — I 4- 1.2

38 2.48 2.12 0.65 0.59 1.16 0.94 029 1)23 1 6 1.36 03 ~
. .—

. .
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Exxiii)

xxiv)

t-

Xxv)

xxvi)

Ingrtliient I ME Proximate Specification (Percent) Amino Acids Specification (Percent)

rCrude

Others II
Ricebmn DCIC I 1800 I 16

NOTE — Analysis not available

‘1 Digestible.

-r- Sand I Lysine Metbionine Methionioe + Twptophan Threonine Linoleic

Cystine Acid

C. Fat Fibre ,4s11 Silica Total Digl) Totai Digest Total Digest Total Digest Total Digest

0,5 14 12.5 5 0.66 0.48 0.3 I 0.23 0.64 0.44 0.17 — 0.54 0.37 —

3 11 7 2 0.63 2,12 0.23 0.19 0.56 0.44 0.28 0.21 0.52 0.38 1.7

1 3 — 1.5 0.5 0.38 0.32 0.24 0.52 0.4 0.1 0.07 0.3 0.23 0.3

— — 9.5 — — — — — — — — — — — —

,-

  
  

 



Table 6 Composition of Commonly Used Feed Ingredients: Natural Vitamins E

(c/uz/se 4,2.4) m
.I
A

L F

. .

IQ}! Xlaterial RiboflaJ in
————–——

\iacin l’~ntothcmic Thiamin ( holine Biatill Folic <cid P! rid{liinc (: Arotille Xanthopbil .ilra ‘ lit. .t 2!

.icicl Tocophcrol 1[ /~: =
4

E//cl’:] /tg’eL//(Jf7/

Nfaize 1.10 1980 3 96 3.3 506 007 0.29 4,62 1.9s 15.4 11.00 3300

Jo Irar I .20 4270 I Loo 3.9 678 018 (1 02 NA NA W! NA ()

L’cqolw 1.60 52.60 140 66 789 N.A N.A NA NA N.4 NA N.4
—

Rice (bro!+m) 0.88 28.60 7.92 2.64 792 007 018 4.40 0 0 880 0

Wleat 1.10 48.40 9.02 -1-1 I 078 011 (Jq~ 2.20 0 0 8.80 0

BarleyGrain 1.54 52.80 7.92 4.84 1 100 004 0.66 2.86 0 0 7.04 0

Rice Polish 1.76 407.00 46.20 19.8 I 232 0.62 NA J3.20 NA NA 90.20 NA

Rag; 1.50 15.60 9,20 44 0 0.06 0.60 0.00 0 0 0 0

Tapioca Hour o 0 0 0 0 0 0 0 0 0 0 “o

Vegetable F2t o 0 () o 0 0 0 0 0 0 0 0
—

M
Prot(,i17 source

30! Extract 2.86 26.40 15.40 4.6? 2640 0.33 0.66 5.94 1.96

Groundnut E~tract 7.70 165.00 46.20 j g~ I 892 0.37 0.40 x.8 2.86 300

Rapesccd 17\tract 3.52 158,40 9.46 5.06 6699 0.88 2.20 7.04 —

Sunilo\\er Extract 22 198.00 28.60 286 2860 066 1.32 11.00 . . 11 7

Sesame Extract 3.30 28.60 5.50 2.64 1496 0.33 0.00 12.54 — — —

Fullfat Soy 2.64 22.00 1Loo 4.62 2860 0.29 4.18 10.78 — — 9.24 0

Maize Gluten 42 1.50 54.50 9.60 0.22 330 - 0.15 0.22 3.6 16.2 — 25

Maize Gluten 60 2.20 81.00 2.90 0.28 2200 0.22 0.23 2.8 44 — 60

Fishmeal 6.60 66.00 8.80 1.32 3 060 0.09 0.20 0 —. — —

Meat and Bonemeal (50%) 1.98 35.20 4.62 0.44 1320 0.04 0.22 — —

O/hers

Ricebran Doc 088 28.60 7.92 2.64 792 0.07 0.18 4.4 8.8 —

Wheat Bran 3.08 184.80 28.60 6.60 I 870 0.22 1.19 6.82 0 0 13.2 0

Salseed Extract NA NA NA NA NA NA NA NA NA ‘NA NA NA

Molasses 2.86 33 37.4 0.88 748 0.66 0.09 4.18 NA NA 704 NA
.—

. .
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Table 8 Expected Performance of Broilers (Typical Body Weights, Feed Requirements
and Energy Consumption of Broilers)

(Clause 4.2.5, and Tables 1,2 and 3)

!!!!&

SI /4ge Body Weight Weekly Feed Cummolative Feed Weekly Energy Cummuhtive Energy
N(). (\\’eel.s) Consumption Consumption Consumption Consumption

I Male Female Avg. Male Female

iii) 3 686 617 651.5 487 444
—

iv) 4 1085 965 1025 704 642

v) 5 I 576 1344 1046 960 738

vi) 6 2 08s 1741 1915 1141 1001

\ii) 7 2590 2134 2362 1281 1 (3Xl

I I Cal MEklird I ME/Bkd I

Avg. Male Fe@e Avg. Male Female Avg. Male Female A$g,
(8) (9) (lo) (11) (12) (13) (14) (15) (16) (17)

132.5 135 131 133 395 386 391 395 386 391

281.5 425 404 414.5 856 805 830 1251 1191 1221

465.5 912 848 880 1437 1310 1373 2686 2501 2594
, , I I 1 1 I I 1

673 I 616 1490 1553 2077 1894 1985 476514341/4579

849 2576, 2228 2402 2925 2251 2590 7693 6592 7169

1071 3717 3229 3473 3480 3503 3267 11 173 9645 10436

1181 4 99x 4310 4654 3907 3297 3602 15080 12972 14038
I I I I I I I I I

Table 9 Expected Performance of Commercial Layer Flocks

(Clause 4.2.5, and Tables 1,2 and 3)

SI N(). ,\gc in \Vcclis Production (Percent) l@{I1 (Week) Egg (1111) Cumrnulative Daily

(1) (2) (3) (4) (5) (6)

i) Ic) 5 0.35 0.35 75

ii) 20 15 1.05 1.40 62

I iii) I 21 I 38 I 2.66 I 4.06 I 90 I
I 64 I 4.48 I 8.54 I 93 1

I v) I 23 I 83 I 5.60 I 14,34 I 96 ‘1
24 I 80 I 6.22 I 20.55 I 102 I

I vii) I 25 I 92 I 5.43 I 26.99 I I04 I
26 I 94 I I 33.56 I 106 I
27 I 94 I (>.56 I 40.12 I [08 I
28 I 95 I 663 I 46.75 I 108 I
29 I 96 I 6.69 I 53.44 I 109 I

I Yii) j 30 I 97 I 676 I 60.20 I Ill I

I xiii) ] 31 I 97 I 6.76 I 66.96 I Ill I

xiv) 3? 97 676 73.20 115

xv) 33 96 6.68 80.40 115

X\ i) 34 96 6.67 87.07 115

Yvii) 35 96 6.67 93.73 114

x\, iii) 36 96 (>.66

}

100.39 114
—

xi\) 37 95 6.58 106.98 1 [4

W) 38 95 6.58 113.55 113

F

\\i) 39 95 6.58 120.13 113

xxii) 40 95 6.58 126.69 113

I Y,ii[) / 41 I 94 I 6.59 I 133.18 I 113 I

42 I 94 I 6.68 I 139,66 I 113 I

*

I Yw) 1 43 I 94 I 6.47 I 146.13 I 113 I

14

  
  

 



Table 9 (( ‘em>/Z/[/CL/)

Is 1374:2007
=
-.”. . . ;

r“sl N,, ‘-1- ,,g~ i,) \}’CC!{\

1
! , ;: !“(’?iy?=b=l

l’roductiw] (I>erccn!) :hh . . ( ‘Iln]nllll;ltilc D:lily
,--=:.

(2)
I. .. ...-L>

~.\\ 1) \ 44
\;;T+.1. ~-—

45 15X92

t----=#— +% ~

113

I

46 93 16531 113

j
\\i\) 47 93 (1.3s I 71.69 113

\Y\) 4s 93 6.37 17s0(1 113
~–-

x\xi) JIJ ()~ 630 1X4.36 113
—

\\\ii) 50 92 (, ~() 190.05 112

L-:’’iii)
51 91 (1.22 I 96.87 112

I \\\lY) j~ 90 (,11 203.01 112

I \\\\) ~

I_ .X.vi) W“

xc) (1 07 209.061 112
———

X() (1.07 2]5 If 112

ii
\\\vii) 89 () {)(1 221.21 112

I

\\x\iil) i 6 X() 6.06 22727 112

Y\\iY) 57 89 606 23333

~

[12

\l) 58 86 5 os 239.31 112
L—..—.

\li) 59 g,) 5.9X 245.29 112

xiii) 60 60 507 251,26 11~

~ \liii) 6 I 68 5,07 257.22 110

t“~~-
—

62 87 ~,()() 263.12 110
*-

\l\, ) 63 S7 5.s9 269.02 11(1
L-— 1

~.
\Ivi) i 04 X6 j,x~ 274.84 I Ill)

\l\ ii) 65 86 5s! 2X().65

i

II()
1

xl~iii) 66 S(I 5.81 285.46

r
110

xii\) (17 M 5.74 292.20 110

I-T ‘ 6X X4 5.66 297.X6 110

L

Ii) (,[) 84 5.66 303.52 110

li~” 70
L

x3 ~,~g 309.1 I 110
~

I]il}

~--”w- ;: , ::

552 314.63 110

.–1.
5.44 320.07 110

NI ) I I ----- ‘1 :: Yield .320 1::s’, I:uxi (’ons(lmption 41.25 1.: duI it]: t+in: period.
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ANNEX A

(Ckuse 2)

LIST OF REFERRED INDIAN STANDARDS

[,sIV().

920: 1972

1070: 1992

1162: 1958

1712: 1982

1713: 1986

1932:1986

1934: 1982

2151:1985

2152:1972

2154: 1986

2503:

3441 :

986

982

3592: 1985

3593 : 1979

3648: 1975

4193:1986

4307:1983

Title

Commonsaltfor animalconsumption
including cattlelicks mineralized
(first revision)

Reagent grade water— Specification
(third revision)

Specification for cane molasses

Cottonseed oilcake as livestock feed
ingredient (second revision)

Specification for decorticated

groundnut oilcake as livestock feed
ingredient (second revision)

Specification for mustard and
rapeseed oilcake as livestock feed
ingredient (second revision)

Specification for sesamum oilcake as

livestock feed ingredient (seconu’
wvision)

Specification for maize germ oilcake
as livestock feed ingredient ~irst

revision)

Specification for maize gluten feed
(jirst revision)

Specification for coconut oilcake as
livestock feed ingredient (second
revision)

Specification for decorticated
satllower (Kardi) oilcake as livestock
feed ingredient (first revision)

Specification for solvent extracted

groundnut oilcake (meal) as livestock
feed ingredient (,f7rstrevision)

Specification for solvent extracted
decorticated cottonseed oilcake

(meal)as Livestock feed ingredient
(second revision)

Specification for solvent extracted
rice bran as livestock feed (second

revision)

Specification for rice bran as
livestock feed

Specification for guar meal as livestock
feed ingredient ~rst revision)

Specification for fishmeal as
livestock feed ingredient (second
revision)

IS No.

4905:1968

5065:1986

5398:1969

5399:1969

5400:1969

5470:2002

6242:1985

7059:1973

7060:1973

7234:1974

7529:1975

7530:1975

7874

(Part 1): 1975

(Part 2): 1975

9820:1981

9840:1981

10147:1982

10165:1982

10226
(Part 1) :1982

I

Title

Methods for random sampling

Specification for meat meal as
livestock feed ingredient (first

“evision)

Methods for estimation of thiamine
Vitamin B-1) in foodstuffs

Methods for estimation of riboflavin
(Vitamin B-2) in foodstuffs

Methods for estimation of nicotinic

acid (Niacin) in foodstuffs

Specification for dicalcium

phosphate, animal feed grade @-st
revision)

Specification for solvent extracted
undecorticated safflower oilcake

(meal) as livestock feed ingredient
@rst revision)

Specification for solvent extracted
salseed meal as livestock feed
ingredient

Specification for blood meal as

livestock feed ingredient

Method for estimation of folic acid

in foodstuffs

Method for estimation of Vitamin
B-12 in foodstuffs

Method for estimation of pyridoxine
(Vitamin B-6) in foodstuffs

Methods of test for animal feeds and
feeding stuffs

General methods

Mineral and trace elements

Method for estimation of biotin in
foodstuffs

Method for estimation of pantothenic
acid in foodstuffs

Specification for undecorticated
sunflower oilcake as livestock feed
ingredient

Specification for decorticated
sunflower oilcake as livestock feed
ingredient

Method for determination of crude
fibre content: Part 1 General method
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IS N{}. Title

10657: 1983 Specification for solvent extracted
soyabean oilcake (meal) as livestock
feed ingredient

1~~~9: 1989 Mango seed kernel (solvent extracted)
as Livestock feed ingredient

13426: 1992 Animal feeds and feeding stuffs —
Methods of sampling for aflatoxin
analysis

13427: 1992 Animal feeds and feeding stuffs —
Determination of aflatoxin B,

content

13433 Animal feeds and feeding stuffs —
Determination of calcium

(Part 1) :1992 Titrimetric method

(Part 2) :1992 Atomic absorption spectrometric
method

14825: 2000/ Animal feeds and feeding stuf~s —

1S0 5985:1997 Determination of nitrogen content

[S No. Title

and calculation of crude protein
content — Kjeldahl method

14826: 2000/ Animal feeds and feeding stuffs —
ISO 5985:1978 Determination of ash soluble in

hydrochloric acid

14828: 2000/ Animal feeds and feeding stuffs —
1S0 6491:1998 Determination of total phosphorus

content — Spectrophotometric

14830:2000 Animal feeds and feeding stuffs —
Determination of moisture content

15120: 2002/ Animal feeding stuffs — Determination
1s0 14565: of the contents of calcium, copper,
2000 iron, magnesium, manganese,

potassium, sodium and zinc— Method
using atomic absorption spectrometry

15121: 2002/ Animal feeding stuffs — Detemlination
1S0 6869: of Vitamin A content — Method

2000 using high performance liquid
chromatography y

ANNEX B

(Ckme 4.1.1 )

INGREDIENTS FOR CHICKEN FEEDS

B- I In the compounding of chicken feeds a variety of B-1.3 Oilcakes and Meals

ingredients is used. This Annex gives a list of such

ingredients.

B-l. ] Grain and Seeds

a)

b)

c)

d)

e)

f)

~)

h)

Bqjru, Bcrjri (Pe~nise/um typhoides)

Barley (Hordeum vul.gare)

.lowa~ Cholam (Sorghum w.dgare)

Oats (Awns sativa)

Panwar (Cassia tora)

Ragi (E/eusine coracuna)

Yellow maize (Zea mays)

Wheat (Triticunr sativum)

B-1.2 Grain By-products

a) M~iize coarse flour, maize bran, maize gluten

and maize gluten feed (see IS 21 52),

b) Rice bran or solvent extracted rice bran and
polishing (see IS 3648 and 1S 3593), and

c) Wheat bran.

17

a)

b)

c)

d)

e)

t-)

0b)

h)

1)

k)

Copra cake, coconut cake (expeller pressed
or solvent extracted) (see IS 2 154),

Cottonseed oilcake (decorticated) (expeller-
pressed or solvent extracted) (see IS 1712 and
IS 3592),

Groundnut oilcake (expeller pressed or solvent
extracted) (see IS 1713 and IS 3441),

Guar (Cyamopsis tetragonoloba) (see
1s4193),

Maize germ oilcake (see IS 215 I),

Mustard and rapeseed cake (see 1S 1932),

Sal seed meal, solvent extracted (see 1S 7059),

Safflower (Carthamus tinctorius) cake
(expeller pressed or solvent extracted) (see
IS 2503 and IS 6242),

Sesamum (Sesamum indicutn orientale) cake
(expeller pressed or solvent extracted) (see
1s 1934),

Soyabean (solvent extracted) (see IS 10657),
and
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nl) sunflower oilcake (decorticated or
\lllclcrcorticatcd) (sc’c~lS 10147 and IS 10165).

B- I.-I ..\llilll;llPr{Jducts

a) [llt~~lcll~leal(.see lS 7060),

h) lislllllcL\l (sc’cIS4307),

c) Liver resiciue,

d) Meat meal andmeatscrap, and

c) Meat cum bone meal (see IS 5065).

B-1.5 Minerals and Vitamins

a) Bone mea] (steamed),

h) ~0111111011s~llt (See IS 920),

c)

d)

e)

f)

Dicalcium phosphate (see IS 5470),

Limestone,

Oyster shells, and

Vitamins (mineral-stabilized).

B-1.6 Waste Material and Industrial By-products

a) Brewers’ grains,

b) Dried yeast and yeast sludge,

c) Mango seed kernel (see IS 12829).

d) Molasses (Kharrdwri type) (see 1S 1162),

e) Penicillin myceiium residue, and

f) Dried silkworm pupae.

ANNEX C

(C/au.w 4.2.1)

FEED ADDITIVES

C-O DEFINITION

Any intentionally added ingredient not normally

co[~sumed as feed by itseltl whether or nor it has a

nutritive va]LIe, which affects the characteristics of feed

Or animal products.

C’-l FEED ADDITIVES IN POULTRY NUTR1TION

‘[’he plmiuction performance of birds ilas improved in

[wI felv ~L’ilrSdLle to many factors iike improvement in
genetic potenti~il of tile birds, overaii improvement in

otiler inputs provided. Broilers are growing faster and
layers arc prociucing eggs at iligber rate than ever
bciim. Soch birxis rcciuire adequate and good nutrition.
Even after folfiiiing nutrient requirements as per tile
prcscribu.i standards. availability of nutrients to the

cxten( rcqulrcci is sometimes difficuh. Witil tilis in view
ox ofapproprlate feed additives in pouitr-y feeding has
i-)cuoInc obllgatoly. These fried additives improve
pil>\icai appearance, consistency, nutritive quaiity, shelf

life. sometimes nutrient availability and texture of diets.
‘i”hos. f~ed aciciitives are important, tilougil non-nutritive
III Ilaturc, to ileip in improving gowrtil, production and
ilc:ilth s[atus of birds.

(’-2 NUTRITIVE FEED ADDITIVES

Vitalnins. trace minerals and amino acids are essential
nu[ricnts. lIo\vever, tile natural feed ingredients
sonletinles arc not able to provide tilese essential

elements In adequate quantity in tile feed. This is

.

because of tile differences in their availability and
increased requirement of birds, Hence, it is needed to
supplement vitamins, trace minerais and amino acids.
These are availabie either in pure form or are premixed.

C-3 NON-NUTRITIVE FEED ADDITIVES

They inciude prebiotics, probiotics, acidifiers and pl{
optimizers, antioxidants, feed enzymes, toxin binciers,
herbai products, antibiotic growth promoters,
anticoccidials, emulsifiers, flavours, and carotenoids,
etc.

C-4 PREBIOTICS

Mannan oiigosaccharides (MOS) m-e the complex

carboilydrates, which are derived from ceii waii of

yeast. The non-digestible MOS improve the performance

and ileaith of pouitry by preventing the patilogenic
bacteria adilering to gut waii and i>y reaching tile
ilindgut of’tile bird in an undigested form by influencing
hincigut fermentation towards more desirabie bacteria.

‘rile substance does not oniy affect tile llon-itntllLltlogenic

defense mecilanism in tile gastro-intestinal tract, but
also functions by modulating the immunogenic
protcctiorr mecilanism.

C-5 PROB1OT1CS

The potentiai pressure on remowri ofgroivtil promoting
antibiotics from animai and pouitry feed has ied to
renewed interest in the use of live microbiai cllltures

18

  
  

 



as growth promoting agents. The probiotics are live
microbial feed supplements that beoefit the host by
establishing a favorable intestinal microbial balance and
maintaining proper gut health. They are nonpathogenic
to the birds as well as human beings.

‘rhey act b> Ibllowin: ways:

a )

b)

c)

d)

e)

Adherence to intestinal mucosa thereby
preventing attachment of pathogens,

Competition with pathogens for nutrients,

Stimulation of the intestinal immune response,

Affecting the permeability of gut and
increasing the uptake of nutrients, and

Competitive exclusion of pathogen.

C-5.1 Commonly Used Probiotics

Lactobacilli (L. acidophillus, L. sporogens),

Saccharomyces. (S. cerevisiae, S. boulurdii),

S[r~p[OG(KCUS (,$, ~UClISj S. lhc’rtmphiius), Bacillus
(Il. CC>WZIS,B. .sztl,[ili.s).

C-6 ACIDIFIERS ANDPH OPTIMIZERS

The pH of the gastric and intestinal tract directly affects
the activity of various digestive enzymes arid rate of
digestioo of feedstllff. Additionally, the pH effects the
species composition of intestinal micro flora and

prevalence of potential pathogens. pH of gastro-
intestinal tract affects ability of pathogens to colonize
Ihe gLIt.Near natural pH may favour the growth of E.
coli and ,%!lmonel]u. Lower pH values are more
conducive to the growth of friendly bacteria like
Lactobaciili.

Acidi~iers are especially useful in yoLIng animal and
bird feeds because they are effective against disease
causing microbes in gut and are relatively inexpensive
compared to all natural alternatives. A feed additive
composed o{”organic aod inorganic acids with volatile
fatty acids derivatives can reduce pH around the

pathogenic bacteria causing a bacteriostatic effect.
Simultaneously, sLIchproduct can provide a bactericidal
effect by supplying low molecular weight acid
molecules that can penetrate bacterial cell.

C-6.1 Commonly Used Acids

Formic acid, propionic acid, butyric acid, lactic acid,

phosphoric acid, citric acid, scrbic acid and acetic
acid.

C-7 ANTIOX1DANTS

F{igh fat containing ingredients like fishmeal, meat
meal, poultry by-products and vegetable oil and oil
products are the common ingredients of poultry feed.
All these ingredients are highly prone to the auto-
oxidative rancidity, which has adverse effects on

IS 1374:2007

palatability of feed and bio-availability of nutrients.
This process may destroy critical nutrients like vitamin

A, D, E, and biotin and ultimately has a serious negative
effect on growth performance and production.
Antioxidant in turn helps in preserving the nutritive
value and freshness of diet. It maintains potency of
dietary energy and critical vitamins. It also protects
natural pigments.

C-7.1 Commonly Used Antioxidant

Butylated Hydroxyl Toluene (BHT), Butylated
Hydroxyl Aoisole (BHA) and Ethoxyquin, etc. singly

or in the commercially available combinations.

C-8 FEED ENZYMES

Most of poultry feed ingredients contain anti-nutritional
factors like non-starch polysaccbarides (NSP’S) and
toxicants. Poultry do not have enzyme system to the

extent to utilize effectively these NSP’S and to reduce
anti-nutrient activity of these factors. The feed enzymes
are proteins in nature, catalysts, augmenting host

enzyme system, and they are target specific.

Supplementing feed enzymes to poultry feed reduces
nc,gative effect of NSp’s and toxic ants, thereby

improve Seed digestibility, nutrient availability, and
performance.

Enzymes act by:

a) Reducing gut viscosity,

h) Improved nutrient availability, and

c) Increased digestibility and nutrient absorption.

c_g T~~IN BINDERS

Different adsorbent materials are used therapeutically
to reduce toxicity of chelmical to bio-system. Several
substances like activated charcoal, alumino-silicates,
bentonites, silicon and zeolites, etc, have been found
beneficial in minimizing the toxic effect of feed
mycotoxins. Hydrated sodium calcium alumirm-silicate
(HSCAS) has strong effect on toxin binding.

C-10 HERBAL PRODUCTS

Parts of many herbal plants such as bark, fruit, seed,
leaf, flower, etc and their extracts are used for treating

the diseases and ailments in man, animals and birds.
These natural products are safe and eco-friendly. Many
products like growth stimulators, liver tonics, anti-stress

factors, coccidiostats and immune-modulators are
prepared from herbal plants.

C-1 1 ANTICOCCIDIALS

Coccidiosis is a disease of economic importance caused
by Eimeria group of protozoa. Ionophores and chemical
compounds are regularly used in the feed to keep the
coccidiosis away resulting into economic improvement
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of tltc flock. Commonly used ionophores are
wlinomycin, maduramycin, lasalocid, monensio and

chemical compounds sLIchas diclazuril, wnproliurn and
L),(J.T. etc.

C-12 EMULSIFIERS

Young animals and birds and aquatic animals like

shrimi> are not capable ofdiges~ing fat present in feed,
efticicntly. ‘1hey can utilize the fat efficiently, provided,
emulsifiers alon: with antioxidant are added in the
i-eed. Products containing phospholipids can aid in

nutrient uptake from the digestive tract. Addition of
such products may in turn improve growth and feed
conversion,

C-13 FLAVOURS

Flavorin: agents m-e feed additives that are supposed

to increase palatability and feed intake. There is need

for flavoring agents that will help to keep up feed inta!(e:

a) When highly unpalatable medicants are being

mixed in the feed,

b) During outbreak of diseases,

~) When animals are under stress, and

d) L1’heo less palatable feedstuffs are fed either
as such or being incorporated in the ration.

C-14 CAROTENOID

Carotcnoids are recently gaining an importance in the

field of poultry nutrition because of its growth
promoting and immuile stimulating effect. It also
stinlLllates phagocytic and bacteria killing ability of
neutrophi Is and potential macrophages. Carotenoids are
also used i!l colouring of yolk in egg and pigmentation

of meat. There are both synthetic and natural colouring
agents.

C-15 RECOMMENDATIONS

The use of antibiotic growth promoters are NOT
RECOMMENDED in poultry feed. There are various

reasons for prohibiting such use. Most important is the
residues of antibiotic in animal tissues and products

such as egg, milk and meat. Second issue is
development of bacterial resistance, nullifying the
purpose for which antibiotics were recommended in

the past.

To counter the non-usage of antibiotic teed
supplements, use of probiotics, Prebiotics, Acidifiers

and Herbal preparations need to be encouraged. This
would also mean better and improved hygienic
practices.

It is recommended that antibiotic growth promoter with
systemic act ion such as chlorotnphenico[, do.xycyclinet

te~rucycline, nitrofurone, fiwozolidone etc, should not
bc used in the Poultry feed. The use of gut acting
antibiotics will be tapered off and stopped in next five
years.

ANNEX I)

(C’luu,w 4.2.2)

WATER QUALITY

D- I Water is very essential and critical nutrient in the
poultry nutrition. Its itnportance is always
underestimated in the overall feeding management.
Body contains 75 percent of water. Egg contains
65 percent water. Water is needed for transport of
nutrients, removal of waste material through kidneys,
various metabolic processes in the body. Water is very
integral part of blood, lymph, tissue fluid and cellular
fluid.

In {he normal circumstances water is available from
feed (10 percent), metabolic processes (20 percent) a~d

remain in: from free flowing source. Poultry must have
access to the water 24 h. As a thumb rule, water
consumption is double the feed consumption in case
O( birds at the temperature of about 18“C. It goes up

by five to six times in hot weather. An abnormal increase
in water consumption signals the disturbance. Water
deficiency results in reduction in feed intake, drop in
performance, abnormalities and death.

Water is one of the prime sources of infection because

it easily gets contaminated. Water offered to poultry
must be clean and free from pathogenic

microorganisms. It should be clear, colorless, and

odourless without any sediment. An ideal pH of water

is 6.0,

Apart form being contaminated by microbes, salinity

of water is a major problem for poultry. Excessive

salinity can upset the animals water balance and may

cause health problems and death.
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If water is contatmioated by microbes, use of various
water sanitizers is advised. These include, bleaching

powder, potassium permanganate, acidifiers, iodine,
sodium bypo-chloride, dimethyl alkyl benzalkonium
chloride. Water treatment may be carried out in
consultation with expert in the field is best
recommended.

Limits of Toxic Substances for Drinking Water
for Livestock

No. Constitwnt Upper Limit Method of
mgj] itre Test

i) Aluminum (Al) 5.0 A, O.A.C.

ii) Arsenic (As) 0.2 A. O.A.C.

iii) Boron (B) 5.0 A. O.A.C.

IS 1374:2007

No. Constituent Upper Limit Method of
]ng/Iitre Test

iv) Cadmium (Cd) 0.05 A. O.A.C.
v) Lead (Pb) 0.1 A. O.A.C.
vi) Mercury 0.01 A.0.A.C.
vii) Nitrate +Nitrite 100.0 A. O.A.C.

(NOq-N+NOi-N)
viii) Chromium 1.0 A. O.A.C.
ix) Cobalt (Co) 1.0 A. O.A.C.

x) Copper (Cu) 0.5 A. O.A.C.

xi) Fluorine 2.0 A. O.A.C.

xii) Nitrite (N02– N) 10.0 A. O.A.C.

xiii) Selenium 0.05 A.O.A.C.

xiv) Vanadium(V) 0.10 A.O.A.C.

xv) Zinc (Zn) 24.0 A.O.A.C.

ANNEX E

(Clause 6)

SAMPLING OF CRITERION FOR CONFORMITY OF POULTRY FEEDS

E-l GENERAL REQUIREMENTS OF SAMPLING

E-1. O 10 drawing, preparing, storing and handling
samples, care shall be taken that the properties are not
af~ected. The following precautions and directions shall

be observed.

E-1.l Samples shall betaken inaprotected place not

exposed to damp air, dust or soot.

E-1.2 The sampling instrument shall be clean and dry
when used.

E-1.3 Precaution shall be taken to protect the samples,

the material being sampled, the sampling instrument
:~nd the containers for samples from adventitious
cc>lltalllitl:itioll.

E-1.4 The samples shall be placed in clean and dry glass

containers. The sample containers shall be of such a size

that they are almost completely filled by the sample.

E-1.5 Each container shall be scaled air-tight with a
stopper or a suitable closer after tilling in such a way
that it is not possible to open and reseal it without
detection, and marked with full details of sampling,
date of sampling, batch or code number, name of the
manufacturer and other important partictdars of the
consignment.

E-1.6 Samples shall be stored in such a manner that
there is no deterioration of the material.

E-1.7 Sampling shall be done by a person agreed to
between the purchaser and the vendor and if desired
by any of them in the presence oftbe purchaser (or his
representative) and the vendor (or his representative).

E-2 SCALE OF SAMPLING

E-2. 1 Lot

The quantity of poultry feed of a particular type
produced under relatively similar conditions in a day

shall constitute a lot.

NOTE — Relatively similar conditions woold mean the ose of

raw materials having insignificant variaticms, similar conditions

of manufacture, etc.

E-2.1.1 Samples shall be tested for each lot for
ascertaining conformity of the material to the
requirements of the specifications.

E-2.2 The number of bags to be selected from the lot

shall depend on the size of the lot and shall be as given
below:

Lot Size Number ofllag.s to be Selected

(1) (2)

up to 50 5
51-100 8
101-300 13
301-500 22
501 and above 32
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E-2.3 ‘1’hclMSSshall be chosen at mnciom from the lot
and (’OIthis put-pose a mndoln number table as agreed
[o hetw een the purchaser and the vendor shall be used
(.,,, IS ~c)()~). [f sLIch a table is not available, the

[i]llo]t in: proccd LIre shall be adopted:

S[;ir[in: iixJIn any bag count 1, 2, 3 . . . . . etc, up to r

and so on in a systematic m~noer and withdraw

the rth [M:: r being the integral part of N/n; where
V is the total number of bags in the lot, and }7the

nLImber of bags to be zis given in E-2.2.

E-3 TEST SAMPLES AND REFEREE SAMPLES

E-3. 1 Preparation of Individual Samples

Dra\v i~ ith an appropriate sampling instrument equal

quantities of’the material from the top, bottom and the
sides of eacl] bag selected according to Table 4. The

tt~t,ll quantity ofthe material drawn from each bag shall

be not less than 1 kg. Mix all the portions ofthc material
drawn from the same baS thoroughly. Take out about
1.5 kS of material and divide into three parts. Each

porli{)n thus obtained, shall constitute the teSt salllpk

twpresenting that particular bag and shall be transferred
imlnediately to clean and dry sample containers and

X, IICLI air-tight, Thesu shall bc Iabellcd with particulars

gjvell Under E- I .5, ‘Ihe individual samples obtained m

above sIMII be formed into three sets in such a way that
each set has a test sample representing each bay
scluctccl. One of the sets shall be for the purchaser.
another for the vendor and third for the referee.

E-3.2 Preparation of Composite Sample

From the ln]xed material from each selected bag
remaining after the individual samples have been taken.

equal quantities of material from each bag shall be taken
and mixed up together so as to form a composite sample
weighing not less than 1.5 kg. This composite sample
shall be divided into three equal parts and transferred
to clean and dry containers and Iabelled \vith the
particulars given under E-1.5 and scaled air-tight. one
of these samples shall be for the purchaser, another for
the vendor and third for the referee.

E-3.3 Referee Sample

Reikree samples shall consist of a set of test samples
(see E-3.1) and composite samples (see E-3.2), and
shall bear the seals of the purchaser and the vendor
and shall be kept at a place agreed to between the two,

E-4 TESTING OF SAMPLES

E-4. 1 Test for crude protein and crude fibre shall be
conducted individually on each ot’ the samples
constituting a set of test sample (see E-3.1 ).

E-4.2 Test for the remaining characteristics, prescribed

in Table I shall be conducted on the composite sample

(SCWE-3.2).

E-5 CRITER1ON FOR CONFORMITY

A lot shal! be considered as con fornling to the
specification when:

a) Each of the tes~ results for crude protein and
crude fibre satisfies the requirements as
specified in Table 1. anti

b) The test results on the composite sample
satisfy the other requirements specitled in

Table I.

ANNEX F

[71d7/e2, S/ ,4;0.(iii)]

DETERMINATION OF AVAILABLE PHOSPHORUS

F-1 REAC; ENTS

F-1.1 Alllinoil:ll}lltl~ olsulphonic Acid –- Pklce 195 ml

of 15 pcrccnt sodium bisulphite solution (see F-1.1.1)
111a glass stoppcred cylinder. Add to it 0.5 g of 1, 2, 4-

:Illlitlollilplltllolslilpllonic acid and 5 ml of 20 percent
sulutlon (.SCJCF-1.1.2). St@per the cylinder and shake
well to dissolve the powder. If the powder is not

di>>olved completely add more sodium sulphitc
solution, I ml at a time, with shaking but avoid excess.

l“ransfcr the solution to a brown-glass bottle and store

in the cold. The solution, if stored as described, may

be llsed for about four weeks.

F-1. 1.1 Sodium Bi.~z{/phite S’o/zltion, 15 percent (m/v).

Weigh accurately 30 g of sodium bisulphite in a beaker
and add 200 ml of water. Stir to dissolve, and if the
solution is turbid, allow to stand well, stoppered for
several days and then filter. Keep the solution well
stoppered.

F-1. 1.2 ,Sodium ,5’zl/phitc,Yotutiotl — Dissolve 20 g of
anhydrous sodium sulphite in water and dilute to
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100 ml, if necessary filter the solution. Keep the

solution well stoppered.

F-1.2 Calcium Chloride Solution, 10 percent
saturated with calcium hydroxide at pH 8.8.

F-1.3 Calciunl Chloride Solution, 20percent(ndv).

F-1.4 Hydrochloric Acid, dilute.

F-1.5 Molybdate I — Dissolve 25 g of reagent grade
ammonium molybdate in about 200 ml of water. Place
in one litre graduated flask, 500 ml of 10 N sulphuric

acid (see F-1.1O) and add to it the molybdate solution.

Dilute to one Iitre with water. Mix well.

F-1.6 Molybdate 11— Dissolve 25 g of reagent grade

ammonium molybdate in about 200 ml of water. Place
in one Iitre graduated flask, 800 ml of 10 N sulphuric
acid (see F-1.1O) and add to it the molybdate solution.
Dilute to one Iitre with water. Mix well.

F-1,7 Phenol phtl]alein Indicator Solution —
Dissolve O. I g of phenol phthalein in 100 ml of
95 percent (m/v) ethyl alcohol.

F- 1.8 Sodium Hydroxide Solution, saturated.

F-1.9 Standard Phosphate Solution — Weigh
exactly 0.351 g of pure dry monopotassium phosphate
and dissolve in water. Transfer quantitatively to a one
Iitre graduated flask. Add to it 10 ml of 10 N sulphuric
acid (see F-1.1 O) and make up the volume to the mark.

Shake thoroughly. This solution contains 0.4 mg of
phosphorus in every 5 ml of the solution.

F-1.10 Sulphuric Acid, 10 N. Add carefully 450 ml of
concentrated sulphuric acid to 500 ml of water. To check,
dilute 10 ml of this solution to 100 ml in graduated flask,
mix and titrate a 10 ml portion of this solution with

standard 1 N sodium hydroxide solution. From the
titration results, adjust, if necessary, the normality of the
original solution to make it exactly 10 N.

F-1. 11 Trichloroacetic Acid, 5 percent (rdv). Dissolve
5 g of the reagent grade trichloroacetic acid in water

and dilute to 100 ml.

F-2 APPARATUS

F-2.1 Calorimeter

F-3 PROCEDURE

F-3.1 Weigh accurately about 20 g of the ground

material and transfer it to a 250 ml beaker. Add 100 ml
of trichloroacetic acid (maintained at about 5°C) and

stir occasionally for 15 min. Allow it to stand for 2 h.

F-3.2 Transfer the contents to a 250 ml graduated flask
and make up the volume to the mark with trichloroacetic
acid (maintained at about S°C). Stir the contents of the
flask thoroughly and allow to stand for 30 min. Filter
about 120 ml of the supernatant liquid and transfer
100 ml of the filtrate to a 250 ml beaker. Neutralize
with the sodium hydroxide solution using

phenolphthalein as the indicator. Add to it 2 ml of
calcium chloride solution (SW F-1.2) and allow it to
stand at room temperature for 10 min. Centrifuge the

precipitate and wash with a small volume of water
containing the calcium chloride solution (see F-1.3).
Filter and wash. Place the funnel containing the filter

paper and the precipitate on an empty 100 ml graduated
flask. Dissolve the precipitate with dilute hydrochloric

acid, wash the filter paper, and then make LIpthe volume
of filtrate to the mark.

F-3.3 Transfer 5 ml of the filtrate to a 10 ml graduated

cylinder and add to it 1 ml oftbe molybdate 11reagent
(see F-1.6). Shake thoroughly and add 0.4 ml of the
aminonaphtholsulphonic acid reagent and mix again.
Make LIpthe volume to the 10-ml mark with water, mix,
and allow the contents to stand for 5 min.

F-3.4 For taking the calorimetric measurement,

compare in the calorimeter against a standard prepared
at the same time as given below:

Transfer 5 ml of the standard phosphate solution
containing 0.4 mg phosphorus (see F-1.9) to a
100 ml graduated flask and add 50 ml of water.

Add 10 ml of molybdate I reagent (see F-1 .5). Mix
thoroughly and add 4 ml of aminonaphthol-

sulphonic acid reagent. Dilute with water to the
100 ml mark, mix well and allow the contents of
the flask to stand for 5 min. Compare the standard
against itself in the calorimeter before taking a

reading of the unknown solution. If the colour of
the unknown is particularly strong, repeat the
reading of the unknown a few minutes later, to
make sure that the maximum colour development
has taken place.

F-3.5 Calculate the percentage of the available
phosphorus in the material tiom reading the calorimeter.

*
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ANNEX G

[Table 2, S1No. (iv)]

DETERMINATION OF LYSINE CONTENT

G-1 PRINCIPLE OF THE METHOD

Lysine is estimated by the ion-exchange chromatographic
technique.

G-2 REAGENTS

G-2. 1 Sodium Citrate Buffer @H 5.28 * 0.02) —
Dissolve 98.2 g of citric acid (analytical reagent),
57.6 g of sodium hydroxide in 27.2 ml of concentrated

hydrochloric acid and dilute to four Iitres. Adjust the
PI-I of the solution to 2.20 + 0.03 and then preserve by
adding O. I ml of caprylic alcohol (0.01 percent).

G-2.2 Sodium Citrate Buffer @H 2.20 * 0.03) —

Dissolve 105 g of citric acid and 42 g of sodium

hydroxide in 80 ml of concentrated hydrochloric acid.

Mix and dilute to 5.0 litres. Adjust thepH to 2.20 *0.03

and then add the preservative as in G-2.1.

G-2.3 Hydrindantin — Dissolve 20 g of ninhydrin
in 500 ml of distilled water maintained at 90°C. To this
add by constant stirring a solution of ascorbic acid
(20 percent) maintained at 40”C. Crystalline
hydrindantin (reduced form ofninhydrin) is precipitated

and the crystallization is allowed to proceed for 30 min
at room temperature. Filter and wash the hydrindantin
free of ascrobic acid by repeated washings and dry
under vacuum by keeping overnight, over phosphorus

pentoxide. Store hydrindantin in dark bottle for further
use.

G-2.4 Sodium Acetate Buffer OH 5.5) — Dissolve

544 g of sodium acetate in 700 ml of distilled water.

To this solution add 100 ml of glacial acetic acid and
make the volume up to one litre. Adjust thepH of 5.5

with the addition of alkali or acetic acid.

G-2.5 Methyl Cellosolve (Ethylene-Glycol-

Monoethyl Ether), peroxide free. To make methyl

cellosolve free of peroxide, distil at 180°C before use.

G-2.6 Ninhydrin-Hydrind antin Reagent —

Dissolve 2 g of ninhydrin and 300 mg of hydrindantin

in 75 ml of methyl cellosolve. Then add 25 ml of

sodium acetate buffer solution (see G-2.4) and

thoroughly mix. This reagent should be prepared for

use. Reagent, when discolored, should not be used.

G-3 PROCEDURE

G-3. 1 Preparation and Hydrolysis of Sample

Take 100 mg of finely ground fat-free material and

hydrolyze with 5 ml of standard hydrochloric acid in

scaled Pyrex tubes at 110°C for 18 to 24 h. On

hydrolysis, make the volume to 10 ml with distilled
water. Take an aliquot of 2 ml and evaporate to near

dryness to remove the excess acid. Using sodium citrate

buffer @H 2.20), make the volume to 10 ml. In case
the sample is not used immediately, the hydrolysates
are kept under refrigerated condition.

G-3.2 Preparation and Operation of the Column

The chromatographic column is poured with slurry of
the treated resin, Amberlite IR 120 (300 to 400 mesh),
in standard sodium hydroxide solution. A total length

of 16 cm is poured in 3 to 4 sections. The first few

centimetres of the column are allowed to settle by
gravity and the rest is packed with a pressure of 1.0 to

1.5 kg/cm2 from an air compressor connected to the

column. When the required length of the resin column
is poured and packed, the supematant alkali is removed
and the resin equilibrated with sodium citrate buffer
OH 5.28* 0.02).

The resin column is brought to a constant temperature
(50 + I“C) by circulating warm water from a
thermostatic water bath. 2 ml of the protein hydrolysate
is added on top of the column without disturbing the
top layer and a pressure of 1 to 1.5 kg/cm2 is applied.
As the hydrolysate enters the top layers of the column,

two to three washings with 0.5 ml portions of citrate
buffer ofpH 5.28 are given. A separating funnel filled
with the buffer is fitted to the column and pressure

applied to maintain an effhrent flow rate of 24 ret/h.
The collection of the effluent is started leaving the first
few tubes and subsequent 2 ml fractions are collected
by means of a 2 ml syphon. A total of 24 tubes are
collected. The first 9 or 10 tubes, which consist of
neutral and acidic amino acids, are discarded. To each
of the latter 12 tubes exactly 1 ml of the ninhydrin-
hydrindantin reagent is added. A reagent blank is

similarly treated. The tubes are heated in vigorously
boiling water bath at 100°C for exactly 15 rein, removed
from the bath and immediately chilled in an ice bath.
After making the solution to volume, the colour is read
in a spectrophotometer at 590 nm against a reagent
blank.

G-3.3 Standard Curve

Lysine standard solutions of 0.05 to 0.25 mglml

concentrations are prepared and the colour developed
as in the unknown solutions. A standard graph is plotted
against which the concentration of the unknown may
be read.
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ANNEX H

[Table 2, S1 No. (iv)]

DETERMINATION OF METHIONINE CONTENT

H-1 REAGENTS

H-1.l Standard Sodium Hydroxide Solution, 5 N.

H-1.2 Sodium Nitroprusside, 10 percent in water.
The solution is prepared afresh every time before

use.

H-1.3 Glycine, 3 percent solution in water.

H-1.4 Phosphoric Acid, 85 percent.

H-1,5 Hydrochloric Acid, 6 N.

H-1,6 Phosphotungstic Acid

H-2 APPARATUS

H-2, 1 Spectrophotomcter

H-3 PROCEDURE

H-3. 1 Take 100 mg of finely ground fat-free material
and hydrolyze with 5 ml standard hydrochloric acid in

sealed Pyrex tubes at 110”C for 18 to 24 h. At the
completion of hydrolysis, open the tubes and transfer
the contents to a 10 ml volumetric flask with repeated
washings. Add 50 mg of activated charcoal (previously
treated with standard hydrochloric acid) and 50 mg of
phosphotungstic acid to the flask. Mix well and make

the volume to 10 ml with distilled water and filter. Take
2 ml of acid hydrolysate and add 2 ml of water, 1 ml of
standard sodium hydroxide solution, 1 ml of standard

methionine solution and 0.1 ml of sodium ~itroprusside
solution. Shake the mixture thoroughly for 10 min in a
mechanical shaker. Subsequently, add 2 ml of glycine

solution and again shake for 10 min and read the colour
at 540 nm in a spectrophotometer.

H-3.2 Prepare standard sohttion containing 200 to
1000 pg/ml methionine. Treat this solution similarly

as in H-3.1 and establish a standard curve. Run an
identical reagent blank. The amount of methionine is
expressed as gram per 16 g of nitrogen.

ANNEX J

[Table 2, S1 No. (vii)]

DETERMINATION OF METABOLIZABLE ENERGY (ME)

J-1 APPARATUS

J-1.1 Brooder, battery or floor type.

.J-1.2 Glass Bottles, stoppered, wide-mouthed.

J-2 REAGENTS

J-2.1 Acetic Acid, 2 percent.

J-2.2 Sulphuric Acid, 5 percent.

J-3 PROCEDURE

J-3. 1 Place 25 three weeks old healthy chicks (White
Leghorn or Rhode ]sland Red) in a brooder and rear

them on the experimental feed for an 8-day
acclimatization period. Then on the second day of the
fifth week, give the chicks the requisite amount of
accurately weighed experimental feed at a fixed hour
in the morning. Simultaneously, spread the polyethylene
sheets on the faeces trays for the collection of excreta.
Collect a representative sample of feed for dry matter

percentage and proximate analysis. Next day at the

same hour collect the remaining feed and the faeces
excreted and weigh them. A representative sample of
the remaining feed is again collected for dry matter
percentage. The difference in dry mass of feed offered
and the remaining feed gives the amount of dry matter
consumed during 24 h. Collect the aliquots from
excreta, after mixing it well, for dry matter and nitrogen
estimation separately (one-twentieth and one-hundredth
parts respectively) in wide-mouthed and glass-

stoppered bottles, and keep them in a refrigerator. For
nitrogen estimation, samples in duplicate shall be
preserved in 5 percent stdphuric acid.

NOTE — The age of the birds during the collection period
may vary from 5 to 10weeks. but this does not affect the ME

value significantly.

J-3.2 Repeat the same procedure on the next two
alternate days and pool together the three-day samples
of excreta for the analysis. For dry matter estimation
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add about 10 ml of 2 percent acetic acid for every 50 g
of the excreta and dry it in an oven at about 80”C till
constant mass is obtained. Find out the total dry matter
voided in three days.

J-3.3 Anal}zc the samples of feed and the excreta for
their crude protein, ether extract, total ash and total
carbohydrate content. Calculate on dry matter basis.

J-4 CALCULATION

Calculate gross calories in feed and excreta. The
calorific values of crude protein, ether extract and total
carbohydrates are 5.65,9.40 and 4.15 cal/g, respectively.

Metabolizable energy = (E(liet– E.,,,,,, – Arx

per kg feed 8.22 X 1 000)

where

E,,,, = gross calories per g of feed (dry matter),

Eexcreta == gross calories in excreta per g of the feed
(dry matter) consumed, and

N = nitrogen retention in g per g of feed (dry
matter) consumed. This is obtained by
subtracting total nitrogen excreted from
the total nitrogen consumed per gram of
the feed (dry matter).

ANNEX K

[Table 2, S1No. (viii)]

DETERMINATION OF AFLATOXIN B, (ppb)

K-1 REAGENTS

K-1.1 Water, complying with at least Grade 3 in
accordance with relevant ]ndian Standard.

K-1.2 Toluene

K-1.3 Chloroform, HPLC grade.

K-1.4 Potassium Hydroxide Solution (KOH)

K-1.5 Light Petroleum Ether, boiling range 40°
to 6o”c.
K-1.6 Sodium Sulphate (Na2SOJ), anhydrous.

K-1.7 n-Hexane

K-1.8 Acetonitrile

K-1.9 Glacial Acetic Acid

K-1.1O Diethyl Ether

K-1.11 Silica Gel

K-1. 12 Inert Gas, for example nitrogen.

K-1.13 Aflatoxin B1 Standard

K-2 APPARATUS

H i:h performance liquid chromatography, consisting of
(he following:

a) F’14/7?p,set to deliver a constant eluent volume
flow rate of O.5 ml/min.

b) HPLC injection device.

c) Co/7(}7?n, length 200 mm, internal diameter

8 mm, packed with a stationary phase
consisting of octadecyl (CIJ groups bonded
to silica.

d) Detector, fluorescence.

e) Boiling water bath.

t) Rotary vacuum evaporator, with water bath

at 40”C.

g) Mechanical shaker.

K-3 PREPARATION OF TEST SAMPLE

Weigh 50 g sample in a conical flask. Add 150 ml of

petroleum ether and keep overnight. Filter through
ordinary filter paper and add 250 ml of chloroform.

Well mix the contents for 30 min in mechanical shaker.

Filter the contents through ordinary filter paper with

anhydrous NazSOd bed. Extract ready for purification

through column chromatography.

K-4 PREPARATION OF COLUMN
CHROMA1 OGRAPHY

Take 300 mm x 10 mm ID of glass column. Put some

glass wool inside the column and remove air bubbles

by using 10 ml of chloroform. Add 1 g of anhydrous

Na2S01. Add 2 g of slurry of activated silica gel into

the column. (Silica gel dried for 1 h at I05°C and add

1 ml/gm chloroform to the dried silica gel. Keep it for

15 h.) Add stabilized chloroform into the column. It

shall be 3 cm above the silica gel. Again add 2 g of

anhydrous Na2S~4 to form a bed. Remove air bubbles

by using chloroform, which shall be above the bed.
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K-5 SAMPLE PURIFICATION

Elute 75 ml extract of aflatoxin through the column
slowly and collect it. Pour one by one, 25 ml of each
of toluene: glacial acetic acid (9: 10), n-hexane and
acetonitrile: diethyl ether: rr-hexane (10:30:60 v/v) on
the column and discard it. Finally elute aflatoxin with
50 ml of chloroform: acetone (4:1 v/v), mix and collect
it in a 250 ml round bottom flask. Concentrate the
extract in a rotary vacuum evaporator. Dry the
concentrate extract on a water bath under a stream of
nitro:en gm at 50°C. Reconstitute the dried extract with
mobile phase and inject it in HPLC column.

K-6 HI’LC CONDITIONS

Temperature : 30°C

Flow rate :0.5 ml/min

Detector : Fluorescence

Wave length : Ex 369 run, Em 430 nm

l<untime : 5 min

IS 1374:2007

Maximum pressure :300 kg/cm2

Column : C,, (200 mm X 8 mm)

Mobile phase : Acetonitrile: water (65:35)

K-7 CALCULATION

B~~X Veh,
Aflatoxin B,(}[g/ 1)=

V~x WxV~1250

v=ml

w.

v, =

250 =

concentration of aflatoxin B, as determined
from the calibration curve (rig);

volume of sample extract injected, in
microlitres;

volume in which dried extract was

dissolved;

weight of the sample;

volume of filtrate taken in the column for
elution, in ml; and

volume of chloroform used in the extraction,

in ml.

ANNEX L

[Table 3, ,YlNo. (viii)]

DETERMINATION OF VITAMIN DJ

L-1 REAGENTS

L-1. 1 Water, complying with at least grade 3 in
accordance with relevant Indian Standard.

L-1.2 Ethanol, w (C~H50H) = 95 per cent (by volume),

or equivalent methylated spirit.

L-1.3

L-1.4

L-1.5

L-1.6

L-1.7

L-1.8

L-1.9

Methanol, HPLC grade.

Methyl Chloride, HPLC grade.

Phosphate Buffer, 0.1 M.

Diethyl Ether

Acetone, HPLC grade.

Acetonitrile

Inert Gas, for example, nitrogen.

L-1. 10 Vitamin DJ Standard Substances

L-2 APPARATUS

Eligh performance liquid chromatography, consisting of
the following:
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a)

b)

c)

d)

e)

o

~)

h)

j)

Pump, set to deliver a constant eluent volume
11OWrate of 2.0 mlhnin.

lHPLC injection device.

Column, length 150 mm, internal diameter
4 mm, packed with a stationary phase
consisting of octadecyl (C ,8) groups bonded
to silica.

Detector, allowing the measurement of
ultraviolet radiation at 265 nm and equipped
with integrator/data handling system.

UV (or UV-Visible) spectrometer, capable of
measuring absorbance at the different
wavelength and equipped with quartz cells of

10 mm path length.

Boiling water bath.

Rotary vacuum evaporator, with water bath at
40”C.

Extraction apparatus.

Membrane filter, 0.22 ~Lm pore size, for
filtration of mobile phase and sample test
solutions.
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L-3 PREPARATION OF TEST SAMPLE

“l-nke 1.0 g feed salnple in almber colour vial. Add 5 ml

of”dieth!l ether. Shake vigorously and keep vial in a

bc:iker containing acetone in freezer until lower portion

is f’reezcd. Take out supernatant from the vial into

another vial. Acid 4 ml (methyl chloride: methanol, 3:1 )

in each vial and collect the supernatant. Take out

supcrnatant in another vial. Add 5 ml of 0.1 M-

phospha[e buffer in each vial and collect the

super natant. Dry it in water bath at 34-36°C or in ove:l.

Complete drying under nitrogen gas. Reconstitute in

mobile phase. Filter through 0.22 ~ filter paper. Inject

knowm quantily in }-[PLC column.

L-4 HPLC CON D1TIONS

Tcmperamre : 25° C

Flow rate : 2.0 ml/min

Detector : Uv

Wave length : ~~5 nm

Runtime : 10 min

Maximum pressure : 400 kg/cm~

Column : C18(150 mm x 4 mm)

Mobile phase : Acetonitrile (100 percent)

L-5 CALCULATION

V,x S,%x S~c X Purity of

vitamin DJ
Vitamin D, (pg /g) = —

q x ,5’~A

where

~=

s,, =

,s,,(. =

(=

S*A=

volume in which the dried sample was
dissolved,

sample area from peak,

standard concentration (Vitamin D]),

volume injected, and

standard area from the peak.

ANNEX M

[Table 3, S’1 iVO. (xvii)]

DETERMINATION OF VITAMIN E

M-1 REAGENTS

M-1.1 Water, complying with at least Grade 3 in
accord arlce with relevant Indian Standard.

M-1.2 Ethanol, w (C3H$OH) = 95 percent byvolurne,
or equivalent industria] Inethylated spirit.

M-1.3 Methanol, HPLC grade.

M-1.4 Potassium Hydroxide Solution (KOH)

M-1.5 Light Petroleum Ether, boiling range

to 60C’C.

M-1.6 Sodium Sulphate (Na2SOd), anhydrous.

M-1.7 Tetrahydrofuran

M-1.8 Acetonitrilc

M-1.9 lncrt Gus, nitrogen.

M-1.10 Vitamin E Standard Substances

M-2 APPARATUS

40°

1{igh performance liquid chrornatograph. consisting of
the fc)llolving:
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a)

b)

c)

d)

e)

t-)

~)

h)

;)

Pump, set to deliver a constant eluent volume

flow rate of 1.5 ml/min;

HPLC injection device;

Cdwnn, length 150 mm, internal diameter

4 mm, packed with a stationary phase

consisting of octadecyl (C IX)g,roups bonded

to silica;

Detector, allowing the measurement of

ultraviolet radiation at 290 nm and equipped

with integrator/data handling system;

UV (or UV- Visible) .~pectrometet-, capable of

measuring absorbance at the different

wavelength and equipped with quartz cells of

10 mm path length;

Boiling water bath:

Rotary vacuum evaporator, with water bath at

40”C;

Extraction apparatus; and

Membrane filter, 0.22 ~Im pore size, for

filtration of mobile phase and sample test

solutions.
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ill-3 PREPARATION OF TEST SAMPLE

Take 1.0 g feed sample in amber colour vial. Saponify
~jith 10 ml of95 percent ethanol and 2 ml of 60 percent
KOH. Keep the vial in hot water bath till one or two
bubbles appear. Keep it in ice bath for 5 min. Add 10 ml
of petroleum ether (BP 40-60”C). Shake it on water
bath shaker (35-40°C) for 15 min. Remove ether portion
in another tube. Repeat the extraction with petroleum
ether three times. Treat the pooled ether extract with
0.5 N KOH ( 10 ml). Give three washings with distilled
water to remove KOH and collect the upper portion of
petroleum ether. Pass the ether extract through
anhydrous NaoSOd or phase separator filter paper.
Dry ether extl:act at 40-50”C under nitrogen gas.
Reconstitute in mobile phase. Filter through 0.22 ~
filter paper. Inject known quantity in HPLC column.

M-4 HPLC CONDITIONS

Temperature : 17°C

Flow rate : 1.5 ml/min

Detector

Wave length :

Runt ime

Maximum pressure :

Column

Mobile phase :

M-5 CALCULATION

1S 1374:2007

Uv
290 nm

6 min

350 Iqgicm;

C,, (150 mm x 4 mm)

Acetonitrile: tetrahydro-

furan: water (47:42:1 I )

V. x SA x S~(. x Purity of

Vitamin E (}/g/g)=
vitamin E

y x *sL,A

V = volume in which the dried salmple wase
dissolved,

S,, = sample area from peak,

.Y,,[= standard concentration (Vitamin E),

1: = volume injected, and

.$,lA= standard area from the peak.
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