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- (5‘4;) FEED CONTAINING ENDURACIDIN

(71) We, Taxkepa YARUHIN KoGyo
KaBUsHIKI KarsHA (TAKEDA CHEMICAL IN-
DUSTRIES, LTD.) a corporation organised under
the laws of Japan, of 27, Doshomachi 2-chome,
Higashi-ku, Osaka, Japan, do hereby declare
the invention, for which we pray that a patent
may be granted to us, and the method by which
it is to be performed, to be particularly des-
cribed in and by the following statement: —

This invention relates to a method for ac-
celerating the gain in body weight of livestock,
and also to a feed composition or an additive
thereto for accelerating the . gain in body
weight of livestock.

It has been found in recent years that anti-
biotics such as aureomycin, when fed to live-
stock, accelerate the gain in body weight of the
livestock.

Although aureomycin has been known as

useful for accelerating the gain in body weight
of the livestock, new materials that would pro-
duce a heavier weight gain more rapidly and

- which would attain the purpose more efficiently

relative to the feed intake at a lower cost and
without undesirable side effects have still been
extensively sought.

The present invention provides a method of

[Price 5s. 0d. (25p)]

accelerating a heavier gain in the body weight
of livestock, a feedstuff composition the feed-
ing of which results in accelerating a heavier
gain in the body weight of livestock, and an
additive composition comprising enduracidin,
in the form of a concentrate compounded with
a carrier edible by the likestock.

These results are achieved by feeding an
effective amount of enduracidin to the live-
stock, in association with a feedstuff or drink-
ing water. . '

Enduracidin, metabolite of microorganisms
has a polypeptide structure, and its physico-

" chemical properties are as detailed below. It is

recovered from the culture broth of endur-
acidin producing micro-organisms, e.g. Strep-
tomyces fumgicidicus No. 5477 (A.T.CC.
21013 and 21014) for example as described
in British Patent No. 1,163,270,

The term “Enduracidin® as used herein
should be taken as meaning the enduracidin-
free base and/or its pharmaceutically accept-
able acid addition salts such as the hydro-
chloride thereof, unless otherwise noted.

Details of physico-chemical properties of the
enduracidin-free base are as follows:

30

35

50



Corn 54. 85 56. 65 Soybean oil ned

(45% 16. 00 14. 00 Wheat neal

5. 00 5.00 Fish neal (60% 1000

8.00 Fish sol ubl es- 3.00 - 3.00 Afalfa

meal 3.00 3.00 Tall ow (30%

6. 00 8.00 Cal ci um phosphat es 1.60

1.60 Table salt ' 0.25 0.40 Lipophilic
vitamn prem» (containing A D and E ) : 1,206,005 - 0.05 > 0.0
Vitamin B prenix 0.15 (contalnlng

[err], and [err]) M neral-,pr o 0.05 -
(connercially-available) é Egk%ﬁﬁiacfﬁi pren1x - 0.10- R
0.10 (dispersed in |actose) Enduracidinconsists of C;H,N,Oa®dChl. - - - 100.00 “&r.

100. 00 atoms; ‘Enduracidin contains3.364-0. 5% chlorine
) atom in its molecule. _

2. Specific rotation:

[o] DB = +85° ;I: 10°- (C—O 5,in dmethylfomamde)
3. Absorption spectra:

1 10,

95% MeOH | 230 my (Byom = 220  15)
< '100 .
Amax ~263 mpy (Elem = 150 :E 10)
r 10/ -
N/I0HCl  |230 mp (Byom = 195 + 10)
. 100
_ _ 10/
N/IONaOH 250 mp (Eyem = 335 -+ 10)

Musx

The significant infra-red absorption bands in micfons (KBr-method) :
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EXAMPLE 2  Chi ck

9

Pre-starter Ingredients Starter (gram (gran) Corn
600 1000 Soybean oil neal (44% 560 600
Wheat 600 Alfalfa neal
60 20 Fish neal (60% 50 100
Dried whey 3 : 906,005 50 Meat and bone’
scraps (569 '
60 Distiller's dried sol ubles . 50 Cal ci um
phosphat e . 30 (strong) 6.907(0 (middle)
s Wy 3.25 (shoulder) 7.23 , (middle)
3.38 (shoulder) 7.63 (middie)
575  (shoulder) 8.10  (broad, strong)
5.95 (shoulder) 8.51 (middle)
6.09 (strong) 9.90 (middle)
6.24 -~ (shoulder) 10.40 (weak)
6.47 (shoulder) 11.92  (middle)
6.55 ~ (shoulder) 12.30 (weak)
6.61 (strong 12.75  (very weak)
4. Colour:
Colourless powder
5. Colour reaction:
T
reagent . result
Ninhydrin reagent positive (pale-
: brownish violet)
Barton’s reagent (a mixture of equal positive {pale-blue)
volumes of 1%, aqueous ferric chloride
and 1%, aqueous pommum ferri-
cyanide)
Alkaline potassium permanganate discolouration occurs
(reduction)
6. Melung point:
205°C. to 225°C. (sintering) 225°C. to 240°C. (decomposition)
7. Seolubili _ ethanol, pure butanol, pure acetone.
Enduracidin is. readily soluble in pyridine,
dimethylformamide, dilute hydrochloric acid, 8. Rf value (paper partition chromatography): 10
5 aqueous alkaline solution (with decomposition), {Measured by using the ascending method on

soluble in aqueous methanol, aqueous ethanol,
aqueous acetone and aqueous butanol, but in-
soluble or hardly soluble in water, absolute

“Whatman (Trade Mark) filter paper No. 17
(W. and R, Balston Ltd., Great Britain),



Ground oyster shel

10

or |inmestone 30
10 Manganese sul phate

0.5 Feed Fl avour

Enduracidin prem x (dispersed in | actose)
1,

10
10

starter

Corn
nmeal
50

4

30 Salt
0.5

0.5 1 10%

I ngredi ents

1,206,008

0.2
206, 005
EXAMPLE 3

1050

0.5

Broil er
G am

(509

10

15

35

625

Poul try by product neal

Solvent

Acetic amd/n-Butanol/Watm' (1:4: 5)

n—Butanol satutated w1th water

Pyndme/n-Butanol/water (3 4:7)

i
e Teat

Alf.
|

d

o 50
RE value*
0.454-0.1
0.0
0.80-0.1

* The substance is easﬂy adsorbed on ﬁlter paper undet nentral

conditions.

Enduracidin may be used in its pure state
or in its crude state such as in calture broth,
especially the culture medium of an endursa-
cidin-producing microorganism, e.g. Strepto-
myces fungicidicus No. 5477, A.T. C.C. Nos.
21013 and 21014), or extracts thereof. = -

It is now possible by the use of enduracidin
according to the present invention to obtain
unexpected results in raising meat-producing
livestock, the results being greater than are
achieved by the use of an antibiotic such as
aureomycin.

These unexpected results include an in-
creased rate of weight gain, a high extent of
weight gain and a high feed efficiency in feed
conversion, for example.

The foregoing results are directly connected
with an improved raising of meat-producing
hkestock such as chicks,. layers, broilers, sows,
pigs, calves, ducks, and turkeys..-

The effective amount of enduracidin for ac-
celerating gain in body weight varies with the
size, kind and growth stage of the livestock, but
falls usually within the range of from 0.1 1o
10, preferably 0.5 to 5 milligrams per kilo-.
gram of the body weight per day.

In order to practise the method for acceler-
ating the gain in body weight of livestock, it
is convenient in practice to have an eﬁectwe
amount of enduracidin dispersed in the feed-
stuff or drinking water for the livestock.

As to the feed composition, the effective

amount of enduracidin for the livestock is -

about 2 to 400 milligrams, preferably 5 to
50 milligrams, of enduracidin per kilogram of
the feedstuff.

A suitable concentration of enduracidin to
be dispersed in the livestock’s drinking water
is about 4 to 1000 milligrams, preferably 30
to 150 milligrams, per liter of the water. .

When enduracidin is added to the feed-
stuff or drinking water, it is preferable that
the additives should take the form of con-
centrates.

By selecting a proper diluent and by alter-
ing the ratio of edible carrier to enduracidin,

a feed coniposmon -of any desired concentra-
tion may be prepared.
Formulations containing enduracidin at a
1atio of 1 to 40% by weight, preferably 2 to
25%, by weight, are particularly convenient
for use as additives to livestock feedstuffs.
Moreover, "enduracidin is intimately dis-
persed in or admixed through a feedstuff or an
edible carrier for the livestock by means of, for

example, grinding, stirring, milling or tumbl-

ing.

1t is to.be noted, however, that the suitable
concenttauon or su:table dose of enduracidin
is to _be determined in accordance with the
kinds of livestock, age, body weight, and aver-
age amount of feed consumed daily, and the
determination can be made by a conventional
Eeans familiar to those ordinarily skilled in

e art. ..

In addition, the livestock’s drmkmg water’
or feedstuff may also contain antibiotics such
as auromycin, Mikamycin, Oleandomycin,

Penicillin, Tetracyclin, amino acids such as

glutamic acid, aspartic acid, leucine, lysine,
tryptophane, valine, serine, proline, glucine,
alamine, isoleucine, - phenylalanine, ar-
gme, methionine, threonine, or their salts,
vitamins such-as Vitamin B,, Vitamin B,
Vitamin B,, Vitamin B;,, Vitamin C, Vitamin
D, biotin, folic acid, Vitamin K, Vitamin E,
Vx%mm P, inositol, orotic acid and a-hpoxc
aci

The median lethal dose (LDsg) of endura-
cidin against acute toxicity in mice is not less
than 880 milligrams per kilogram of body
weight when administered intraperitoneally and
not less than 66 milligrams per kilogram of
body weight when administered intravenously).

- The median lethal ‘dose (LD;,) of endura-
cidin againse acute toxicity in rats is not less
than 300 milligrams per kilogram of body
weight when administered intravenously.

For the purpose of giving those skilled in
the art a better understanding of the inven-
tion, the following comparative tests and ex-
amples are now given.
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Dri ed whey 50 Fat

90 Cal ci um phosphat e 30

G OUHE Qi@ @l rfommlfu D Er G E 35 Manganese
sul phat e 0.5 Feed Fl avour

0.5 10% Endur aci din (di apered in | actose) 0.2
EXAMPLE 4 Broiler finisher I ngredi ents
gram Corn 700
Wheat 5 ’ 1,206,005 600 Soybean
oi |l neal (50% "

TEST 1
by- product Q§@roiler chickens (Goto-Hiika No. 3),

sol ubl es _ 3 days’ old, each weighing abodv(50 grams,

50 - ~=t were divided M Equblf mumbers [(females 50,
Fat 5 males 50) into four groups.
phosphat e 22.2 milligrams of enduracidin per kilogram

! of the feedstuﬂ' were fed to two 6roups, re-
| i mest one ferred to as the test groups.

10 22.2 millighgs gefnamsenysin|
Feed FI AQ/ offpm of the feedstuﬂ were fed to

%%&h PS,. referred to as the
group was ralsed by

(A) and (B) of

ultr
‘g fer's dried

feeding and ad. GBI RBERY. | | Sh sol ubl es
From the start to 30- days old the feedstuffs 60
piler starter. on the List of A& cium
dstuffs showh below were fe to the test
ups and the control groups, poyster or
and thereafter hé\lfdedstuffs (C) and (D) of
broiler finisher on the List were fed to thetest (. §

groups and the gpntgol groups, respectively. 20_I.0%

Endur aci di n (di spersed in-|act osTeyTOFFBEDSTUFFS 0.2

Broiler : —
. | Starter finisher
Ingredients (weight %) (Weight %)
Feedstuff Feedstuff Feedstuff * Feedstuff
W (B): © ®)
Corn © 54.85 54.85 - 56.65 . 56.65
Soybean oil meal (45%).- ' ' _1’6.00: 16.00 14.00. 14.00
Wheat meal -~ . 5.00, 5.00 5.00 5.00
Fish meal (60%,) 10.00 10.00 8.00 8.00
Fish solubles 3.00 3.00 3.00 3.00
Alfalfa meal 3.00 3.00 3.00 3.00
Tallow (30%) 6.00 6.00 '8.00  8.00
Calcium phosphate " 1.60 1.60 1.60 1.60
Table salt 0.25 10.25 0.40 0.40
Lipophilic vitamin premix 10.05 0.05 - .0.05 0.05
(containing A, D and E) o : : .
Vitamin B prernix 0.15 0.15 0.15 0.15
(containing B,, B,, B, and Bys). . '
Mineral Premix L - — 10.05 0.05
(commercially available) - _ . _'
2.2% Bnduracidin premix. 0.10 C— : 0.10 —
(dispersed in lactose): , ’ o
2.2% Chlortetracyclin | - - - 0.10 - 0.10
(Aurofac-10) B ' o :
“Aurofac” is a Trade Mark .
Total 100.00 100.00 100.90 10000
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EXAMPLE 5 Pig mlk replacer.
5 Ml asses

11
Pre-starter
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EXAMPLE 6 Pig pro-starter | ngredi ents
gram Ground yel |l ow corn 435 Sucrose
200 Dried skinmed mlk 600 Fish neal (60%
100 Soybean oil neal (44% 400 Dried Wiey
100 Condensed fish sol ubles 40 Fat .
80 Cal ci um phosphat e 15 Gound oyster shell or
| i mest one 10 Salt, iodised 10
Manganese sul ghate 1,206,005 0. 25 . ; g
Broiler ' i
. . . Swrer . .- Finisher
Ingredient o (weight %), : . (weight %)
Corn . 54.85  56.65
Soybean il meal (45%) 16.00- | 14.00
Wheat meal ©5.00 5.00
Fish meal (60%): 10.00 8.00
Fish solubles 300 3.00
Alfalfa meal 3.00. . 300
Tallow (30%) 6.00 ~ 8.00
Calcium phosphates 1.60 1.60
Table salt. 0.25 0.90
Lipophilic vitannin premix o '
(oom:ammg A, D and E) 0.05 0.05
Vitamin. B premix 0.15 0.15
(containing B,,:B,, B, and B;,) L o
-Mineral premix —_ fo.bs -
(commermaﬂyavaxlable) :
2.29 Enduracidin premix 0.10 0.10
(dxsp‘étsedmlacmse) o :
Total 100.00  100.00




10% Endur aci di n prem x
Sodi um gl ut amat e

0.5 (dispersed in | actose)
1 1, 206, Q05

—A—  __EXAMPLE—Z-Sow-feed—lngredients

gram Corn

300 Soybean oil neal (44%

60 Al fal fa neal '

10 G- ound oyster shell or |inestaone

1340 Wheat mi ddlings
200 Tankage

60 Cal ci um phosphat e
20 Salt

10 Mandapese.sul phate - 1,206,005 . Q.25 10%)Enduﬁhcidin
prem x 0. 65 B
EXAMPLE 2
. Chi‘:k. |

- : Pre-starter
Ingrediens Strter ram) _ (gram)_
Comn 600 1000
Soybean oil meal (44%,) 560 600
Wheat - 600 N
Alfalfa meal 60 20
Fish meal (60%) 50 100
Dried whey 50 50
Meat and bone scraps (50%) 50
Condensed fish solubles 60
Distiller’s dried solubles _ 50
Calcium phosphate .I o 30 | 20
Ground oyster shell or limestone - 30 30
Salt 10 10 .
Manganese sulphate =~ . = . 0.5 0.5
Feed Flavour . 05 1
109, Enduracidin premix B
(dispersed in lactose) 0.2 0.5




(di spersed in | actose)
I ngredi ents
560 Wheat M ddl i ngs

EXAMPLE 8 Calf starter

gram Corn

400 Qnyhn:\n oil

neal 4440@?

400 Li nseed neal
sol ubl es

50 Alfal fa neal

100 Condensed fish sol ubl es

100 Ground oyster shel
10 Manganese sudPphate .

300 Distiller's dried

0.5 10% Enduraci din prenix (diSperséd iq Iactgse) 0.3

50 Mol asses
or |inmestone 30 Salt
1,206,005 - .0.25 Sodi um gl ut anat ¥
Broiler starter
hgnﬂkms Gram
Com o 1050
Soybean oil meal (50%) 625
Alfalfa meal 50
* Poultry by-product meal _ 50
Dried whey 50
Fat | 9.
Calcitm phosphate 0
Ground oyster shell or liﬁ:esnone 35 _
Manganese sulphate 05 -
Feed _F_lavour 0.5
109, Enduracidin (dispered in lactose) 02
- BXAMPIE 4
Broilet finisher
Ingredients gram
Corn .700
Wheat _ - 600
Soybean oil meal (50%,) 320
Poultry by-product meal 100
Distiller’s dried solubles 50
Condensed fish solubles 50
Alfalfa meal 60
Fat 50
Calcium phosphate 30
Ground oyster or limestone 30
Salt 10
Manganese sulphate 6.5
Feed Flavour 0.5
0.2

10% Endutacidin (dispersed in lactose)

T T T T



14 1, 206, 005 14
EXAMPLE 9 Duckgr ower I ngredi ents
gaha o= : 500
V\heat 764 Soybean
oil neal (44% 60 Al fal fa neal
50 Wheat m ddling 200
Fish nmeal (60% 50 Meat
“and bopellscraps (50% ° 1,206,005 100 Ht s,
pul veri sed 10 Del act osed
“whey 10 G ound oyster
s.hel’:_‘_ltjor | i mest one BfAmp1E 5 ‘Sal t
595 Pig milk replacer.
L © Starter  Pre-starter
Ingredients . (gram) (gram)
Corn meal 30 10
Wheat meal _ - 28 23
Soybean powder (treated at 120°C)) 25 20
Fish meal’ : 8 ‘5
Molasses - 4,5
10%, Enduracidin premix 0.05 0.05
(d:spersedmlactose) |
NaCl 0.3 0.3,
Precipitated calcium carbonate 0.4 0.45
Calcium secondary phosphate 0.6 0.7
2,2% Aureomycmptem:x 0.2 0.3
(dispersed in soybean cake) 7
Pepsin - 0.1 0.1
Spice for pig 0.5 0.5
Vitamin By, (2.2%) 0.05 0.1
Sodium cyclohexylsulphamate 0.09 0.1
Non-fat mitk powder — 25
Sugar — 7




Manganese sul phate shell or |inmestone 0.5 10%

Enduraci din prem x 0.5 (di spersed
in | actose) Saodium gl ut amat e

2 VWHAT WE CLAIM I S: - ' body wei ght of

| i vestock, which conprises, as 25 1. A nethod for accelerating the
gain in an effective ingredient, 1 to 40 per cent by body wei ght of

| i vestock, which conprises weight of enduracidin, in adm xture with a car-
5 feeding tol2he |ivestock fromO0.1 tb206@0fi|li- rier-edible by thd2

| i vest ock. grans per Kkilogram of the body wei ght per day 8. A
conposition according to claim 7, EgﬁmﬁnpuraC|d|n

wherein the enduracidin is in the formof.an 30 2. A et hod .
according to claim1, whigprestareeraci d addition salt. t he enduracidin |sg:,

inthe formof an acid a~—9. A conposition accordlng to claim 8, 10
dition salt. wh addition salt
is the hydro- 3. ﬂgﬁm&hpd according.-to claim2, gmhereln chl ori de.
the acid additi-on salt + - iccording to
claim1 substan- 35  Groud vellowcamg conposition for &hancing the tially
as herein described W t§yfef erence to any gai n i gogoody wei ght of

| i vestock, which com of the specific exanples. 15 prises a |ivestock

f eedst uf f havi ng di sperBrief skimmed mill\ conposition accof ng to claim4 or 7

therein 5-to 50 mlligrg gﬁﬁéqggﬁpuracidin per . substq&;lally as herein

described with refer- Pam of the feedstuff ence
to any of the specific Swbempbibmeal (44%) 40 5. A480ced conposition
according to claim4, ein the enduracidin is the formof an
ELKI NGTON AND FI FE, 20 Dﬁ%‘l\lgg“%ddu tion salt. ‘60“

Chartered Patent Agentsomam“dﬂﬁkaamgeed conposi tion, gpcordlng to cIa|n15

Hi gh Hol born House, wherein the acid addition salt is t'he hydro-
52-54 Hi gh Hol born, Fat | s
Calcium phosphate ' 15
Ground oystershellorhmestone _ 10 o
Salt,xodlsed . 10 o
Manganesesulphm _ o 0.25
10%, Enduracidin premix. 0.5 ¢
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EXAVPLE 913 S Duck 4200896 | ngr Bdi ent s
gram Corn I 500
Wheat Sow feed 764
Ingredients gram
Corn | ~ 1340
Wheat middlings 300
Soybean oil meal (449%,) 200
Tankage ) 60
Alfalfa meal 60
Calcium phosphate 10
Ground oyster shell or limestone 20
Salt 10
Manganese sulphate | 0.25
10%, Enduracidin premix 0.65
(dispersed in lactose) :
ExAMPLE 8
Calf starter
Ingredients gram
Corn 560
Wheat Middlings 00
Soybean oil meal (44%,) 400
Linseed meal 300
" Distiller’s dried solubles 50
Alfalfa meal 100
Condensed fish solubles 50
Molasses 100
Ground oystéi: shell or limestone 30
Salt 10
Manganese sulphate 0.25
Sodium glutamate 0.5

10% Enduracidin premix (dispersed in lactose) 0.3



Soybean oil neal (44% 60 Al fafa
nmeal 50 Wheat

m ddling 200 Fsh-peal
(60% 50 . Meat and bone
scraps (50%0 100 Gats, pulverised

10 Del act osed whey 10 .
G ound oyster shell or |inmestone . 40 : Sal t
5.5 14 Manganese sul ph2aé@dshel | or |inestone 14 0.5
10% Endur actdirmrpremx—— oo 0.5 T

(di spersed in | actose) N Emmmu§5diunlglutanate :

2 WHAT VE CLAI PudrBiower body wei ght of ST

| i vest ock, which conpr+ses+—as 25 - - 1. A nethod for accelerating t et

gain in

5 feeding to the |iveetack fromo0.1 to 10 nilli- r%er edible by the

| i vest ock. o : : o
Wheat 764
Soybeah?i_ﬂ" meal (44%) 60
Alfalfameal 50
Fish meil (60%) 50
Meat and bone scraps (50%) 100
Qats, pulvensed 10
Delactosed whey 10
Groﬁﬁd oyster shell or limestone 40
sdt 5.5
_Manganée sulphate shell or limestone 0.5
10% Enduracidin premix. 0.5
(dispersed in lactose)
Sodium glutamate 2

10

15

20

an effective
| i vest ock, which conpr .

[TTOrEqdient,
| en

T 1O 40 per
eiaghf of enduracidin

cent D

WHAT WE CLAIM IS:—

1. A method for accelerating the gaim in
body weight of livestock, which comprises
feeding to the livestock from 0.1 to 10 milli-
grams per kilogram of the body weight per day
of enduracidin. _

2. A method according to claim 1, wherein
the enduracidin is in the form of an acid ad-
dition salt. :

3. A method according to claim 2, wherein
the acid addition salt is the hydrochloride.

4. A feed comiposition for enhancing the
gain in body weight of livestock, which com-
prises a livestock feedstuff having dispersed

therein 5 to 50 milligrams of enduracidin per-

kilogram of the feedstuff.

5. A feed composition according to claim 4,
wherein the enduracidin is in the form of an
acid addition salt.

6. A feed composition according to claim 5,

body weight of livestock, which comprises, as
an effective ingredient, 1 to 40 per cent by
weight of enduracidin, in admixture with a car-
rier edible by the livestock.

8. A composition according to claim 7,
wherein the enduracidin is in the form of an
acid addition. salt. o

9. A composition according to claim 8,
wherein the acid addition salt is the hydro-
chloride, = _

" 10 A.'method according to claim 1 substan-
tially as herein described with reference to any
of the specific examples. "

11, A composition according to claim 4 or 7
substantially - as- herein - described with refer-
ence to any of the specific examples.

ELKINGTON AND FIFE,

" Chartered Patent Agents,
High Holborn House,

wherein the acid addition salt is the hydro- 52—54 High Holborn,
chloride. . e _ London, W.C.1.
7. A composition for accelerating the- gain in Agents for the Applicants.
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according to claiml1, wherein
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Delactosed whey
Ground oyster shell or limestone
Salt
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Printed for

is the hydr o-

acceleratlgg the gain in

Her
100

10

40
5.5
0.5
0.5

WHAT WE CLAIM IS:— . _
1. A method for accelerating the gain in
body weight of livestock, which comprises
feeding to the livestock from 0.1 to 10 milli-

. grams per kilogram of the body weight per day

of enduracidin.

2. A method according to claim 1, wherein
the enduracidin is in the form of an acid ad-
dition salt.

3. A method according to claim 2, wherein
the acid addition salt is the hydrochloride.

4. A feed composition for enhancing the
gain in body weight of livestock, which com-
prises a livestock feedstuff having dispersed
therein 5 to 50 milligrams of enduracidin per
kilogram of the feedstuff. .

5. A feed composition according to claim 4,
wherein the enduracidin is in the form of an
acid addition salt.

6. A feed composition according to claim 5,
wherein the acid addition salt 1s the hydro-
chloride.

7.A composmon for acceleratlng the gain m

body weight of livestock, which comprises, as
an effective ingredient, 1 to 40 per cent by
weight of enduracidin, in admixture with a car-
rier edible by the livestock.

8. A composftion according to claim 7,
wherein the enduracidin is in the form of an

. acid addition salt.

9. A composition according to claim 8,
wherein the acid addition salt is the hydro-
chloride.

10 A. method according to claim 1 substan-
tially as herein described with reference to any
of the specific examples.

11. A composition according to claim 4 or 7
substantially as herein described with refer-
ence to any of the specific examples.

ELKINGTON AND FIFE,
_ Chartered Patent Agents,
High Holborn House,
52—54 High Holborn,
London, W.C.1.
Agents for the Apphcants.
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