A149-431-5M-L180

TEXAS AGRICULTURAL EXPERIMENT STATION

A. B. CONNER, DIRECTOR
COLLEGE STATION, BRAZOS COUNTY, TEXAS

BULLETIN NO. 425 MAY, 1931

DIVISION OF CHEMISTRY

The Estimation of Salt and Molasses
in Mixed Feeds

AGRICULTURAL AND MECHANICAL COLLEGE OF TEXAS
T. 0. WALTON, President



STATION STAFF{

ADMINISTRATION'
B. CoNNER, M. S Director

R E. KARPER, M. Vice-Director

CLARICE MIXSON B A Secretary

M. P. HOLLEMAN Jr: Chzef Clerk

J. K FRANCKLOW, Assistant Chief Clerk

CuEesTER Hicas, Executive Assistant

C. B. NEBLETTE Technical Assistant
CHEMISTRY:

G. S Frarps, Pu. D., Chief; State Chemist

S. ASBURY M. S ., Chemist

o, F Fupae, Pu. Chemist

E. C. CARLYLE, B S., Assistant Chemist

WaLpo H. WALKER, Assistant Chemist

VeELMA GrRAHAM, Assistant Chemist

T. L. OcIer, B.'S., Assistant Chemist .

ATHAN J. STERGES, B. S., Assistant Chemist

JEANNE M. FuEeGas, Assistant Chemist

RAY TREICHLER, , Assistant Chemist

Ravrpu L. Scawartz, B. S., Assistant Chemist

C. M. PounpERs, B. S., Assistant Chemist
HORTICULTURE:

S. H. YARNELL, Sc. D., Chief

L. R. HawTHORN, M. S.. Hortzculturmt
RANGE ANIMAL HUSBANDR

J. M. JonNEs, A. M., Chief

B. L.. WARWICK, Ph4D4, Breeding Investigations

STANLEY P. DAvm Wool Grader

ENTOMOLOGY
F. L. Taomas, Ph D., Chief; State
Entomologist

H. J. REiNHARD, B. S., Enfomologist
B K. I‘LETCHER Ph D Entomologist
W. L. OweN, Jr., S Entomologzst
J. N. RoNEv, M. S., Entamologist

J. C. GaiNes, Jr., M. S., Enfomologist
S. E. JoNEs, M. S. Entomologlst

F. F. BIBBY Bi:S. Entomaloglst

CeciL E. HEARD B.S.. Chief Inspector
Orro MACKENSEN, B. S., Foulbrood Inspector
. B. WarrtNey, Foulbrood Inspector
AGRONOMY:

E. B. REyNoLps, Ph. D., Chief

R. E. KARPER, , Agronomist

P C MANGELSDORF Se. D., Agronomist

D. T. KiLLouGH, M. S., Agronomml

Ik REa, B. S, Agronomzs‘l

———————— Agronomist

B. C. LANGLEY, B. S., Assistant in Soils
PUBLICATIONS:

A. D. Jackson, Chief

=

VETERINARY SCIENCE
. Franais, D. , Chief

H ScamipT, D. V M " Veterinarian

F.P: MATHEWS,D‘V. ‘M., M. S., Veterinarian

W. T. Harpy, Ne: M Veterinarian

F. F 'CARROLL, D V. Velerinarian
PLANT PATHOLOGY AND PHYSIOLOGY'

J. J. TauBeNnAuUSs, Ph. D., Chi
. W. N. EzekIEL, Ph. D., Plant Palhologzsl

W. J. Bacn, M. S., Plant Pathologist

—_— Plant Pathologist

FARM AND RANCH ECONOMICS:

L. P. GaBBarD, M. S., Chief

W. E. PAULSON, Ph D., Marketing

C. A. BoNNEN, M. S,, Farm Management
*¥W. R. N1sBET, B. S "Ranch Management
**A. C. MAGEE, M. S., Farm Management
RURAL HOME RESEARCH:

JEssiE WHITACRE, Ph. D., Chief

MAaRry ANNA GRIMES, M. S., Textiles

Evizasera D. TeErriLL, M. A., Nutrition
SOIL SURVEY: .
**W. T. CARTER, B. S., Chief

E. H. TemprLIN, B. S., Soil Surveyor

A. H. Bean, B. S., Soil Surveyor
R. M. MarsuaLL, B. S., Soil Surveyor
BOTANY'

L. Cory, M. S., Act. Chief

SIMON E. WoLrF, M. S., Botanist
SWINE HUSBANDRY:

Frep Harg, M. S., Chief
DAIRY HUSBANDRY:

0. C. CorPELAND, M. S I)zury Husbandman
POULTRY HUSBANDR

M. SuErRwoOOD, M. S, Chief

AGRICULTURAL ENGINEERING:

H. P. Smitu, M. S., Chief
MAIN STATION FARM:

G. T. McNEss, Superintendent
APICULTURE (San Antonio) :

H. B. Parks, B. S., Chief

A. H ALEX, B. S., Queen Breeder
FEED CONTROIL SERVICE:

F. D. FuLLER, M. S., Chief

SR PFARCE, .Secrptary

J. H. RocEers, Feed Inspettor

i fa KIRKLAND B. S., Feed Inspector

SioNneEy D. REYN()LD< JR Feed Inspector

P. A. Moorg, Feed Inspeclor

E. J. WiLson, B. S., Feed Inspector

H. G. Wickes, B. S., Feed Inspector

SUBSTATIONS

No. 1, Beeville, Bee County:
A. Havr, B. S., Superintendent

No. 2, Troup, Smith County: 3
P. R. Jounson, M. S., Superintendent
No. 3, Angleton, Brazoria County:
H. Stanser, M. S., Superintendent
No. 4, Beaumont, Jefferson County:
R. H. WvycHE, B. S., Superintendent
No. 5, Temple, Bell County:
HeNry DuNvLavy, M. S., Superintendent
—————————, Plant Pathologist
H. E. Rea, B. S., Agronomist; Cotton Rool
Rot Investigations ¥
Simon E. WoLrF, M. S., Botanist; Cotton Root
Rot Investigations
No. 6, Denton, Denton County:
P. B. DunkvLg, B. S., Superintendent
No. 7, Spur, Dickens County:
R. E. Dickson, B. S., Superintendent
———————————, Agronomist
No. 8, Lubbock, Lubbock County:
D. L. JoNEs, Superintendent
Frank GAINES, Irrigationist and Forest
Nurseryman
No. 9, Balmorhea, Reeves County:
J. J. Bavres, B. S., Superintendent

No. 10, College Station, Brazos County:
R Suerwoop, M. S., In charge
L. J. McCALL, Farm Superzntendenl
No. 11, Nacogdoches, Nacogdoches County:
Morris, M. Superintendent
*#No. 12, Chllhcothe, Henderson County:
g e QU!NBY B. S., Superintendent
*#*J. C. StepHENS, M. A., Assistant Agronomist
No. 14, Sonora, Sutton- Edwards Counties:
W. H. DamEeron, B. S., Superintendent
———————————, Velerinarian
W. T. Harpby, D. V M., Veterinarian
**0. G. BAB(‘OCK B. S ,Enlomologlsl
O. L. CARPENTER, Shepherd
No 15, Weslaco, Hldalgo County:

I1. Frienp, B. S., Superintendent
QHF]\MAN W. CrLARrk, B. S.. Entomologist
W. J. Bacu, M. S., Plant Pathnlogisl

No. 16, Iowa Park, Wichita County:
C. H. McDoweLL, B. S., Superintendent
No. 17,

, Superintendent
No. 18,

e Superiniendent
No. 19, Winterhaven, Dimmit County:

E. MORTENsEN B. S., Superintendent

L. R. Hawrnorn, M. S., Horticulturist
No. 20,

, Superintendent

Teachers in the School of Agriculture Carrying Cooperative Projects on the Station:

G. W. Apriancg, Ph. D., Horticulture

S. W. BiLsinGg, Ph. D., Enfomology

V. P. Leg, Ph. D., Marketing and Finance
AD IS(COATES A. E., Agricultural Engineering

MACKEY, M. S., Animal Husbandry

*Dean School of Veterinary Medicine.
**In cooperation with U. S.

J. S. MoGrorp, M. S., Agronomy

F. R. Brison, B. S., I[ur[zcullure

W. R. HORLACHE 5 Genetics
J. H. Knox, M. S., Ammul Husbandry

TAs of May 1, 1931.

Department of Agriculture.



A statement of the percentage of salt in mixed feeds is
required by the feed laws of practically all states, and the
accuracy of this statement needs to be checked on some sam-
ples, especially where excessive quantities are supposed to be
present or when salt appears to be present and is not declared.
The percentage of molasses in feeds containing low-grade in-
gredients is also declared in Texas, and in some other states,
and the accuracy of the guarantee also requires checking from
time to time.

This Bulletin describes an improved method for estimating
chlorides in feeds, calculated to salt, based upon the use of
picric acid as a precipitant for interfering substances and
titration with silver nitrate. It also describes a method for
molasses, based upon the estimation of sugars in the mixed
feeds. As practically all feeds contain sugars, allowance must
be made for the quantity present in the other ingredients in
mixed feeds besides the molasses. This is provided for in the
method discussed.
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BULLETIN NO. 425 MAY, 1931

THE ESTIMATION OF SALT AND MOLASSES IN
MIXED FEEDS

G. S. FRAPS

It is sometimes necessary to estimate salt (sodium chloride) in mixed
or unmixed feeds. A statement of the percentage of salt in commercial
mixed feeds is required by the feed laws of practically all states, and the
accuracy of this statement needs to be checked on some samples. The
estimation of molasses is especially necessary in Texas and a few other
states whose feed laws require a statement of the percentage of in-
gredients in case the mixture contains roughage or low-grade materials.
Sometimes excessive quantities of salt are present. The estimation of
salt is based upon the estimation of chlorides, and allowance must be
made for that naturally present in the feed. A discussion of the matter,
with analyses of unmixed feeds for chlorid@s; and a rapid method for
chlorides (salt) in feeds, is given in Bulletin 271 of this Station (The
Salt, or Sodium Chloride, Content of Feeds). This Bulletin presents a
method which is shorter than the method given in Bulletin 271.

The molasses in mixed feeds may be lower than the quantity claimed
to be present. The molasses content of feeds is estimated from that
constituent of molasses present in the largest quantity, namely, the
sugars. As all feeds contain sugars, it is necessary -to take into con-
sideration the quantity of sugars derived from ingredients other than
the molasses. As the quantity of sugar varies both in feeds and in
molasses, the estimation of the quantity of molasses is not exact. The
object of the estimation of the molasses should be taken into considera-
tion in the interpretation of the results. If the object is to determine
if the feed comes up to the guarantee made under a feed law, it is
necessary to give the guarantor the benefit of any doubt.

THE ESTIMATION OF SALT

The method described in Bulletin 271 referred to above, consists
briefly in extracting the salt from 5.85 gm. of the feed with about 200 cc.
water, purifying the extract by means of carbon black or lead acetate,
making up to 200 cc., adding an excess of 0.1 N silver nitrate to 50 cc.,
and titrating back with 0.1 N sulphocyanate, with ferric sulphate indi-
cator. The volume of silver nitrate used by the salt (in cc.) X 0.4
equals the percentage of sodium chloride.

The method described in this publication is based upon the method of
E. R. Theis, published in the Chemist-Analyst, No. 41, 1924, and
consists in extracting the salt with a solution of picric acid, neutral-
izing with calcium carbonate, and titrating an aliquot of the filtrate
with silver nitrate, using potassium chromate as an indicator. The
picric acid renders the protein insoluble and takes the place of the
carbon black or lead acetate used in the other method. Preliminary
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work showed that the end point was uncertain and results are inaccurate
unless the acidity of solution was neutralized before the titration with
silver nitrate.

DESCRIPTION OF METHOD FOR SALT
The method as finally used is described in full as follows:

Saturated solution of picric acid. Add 4000 ce. of water to 70 gm. of
picric acid. Tet stand 24 hours, shaking from time to time. Use the
clear liquid.

Silver nitrate solution, 0.1 N. Dissolve 34.5 grams of pure crystallized
silver nitrate and make up to 2000 ce. Determine the exact strength of
solution by titrating against 10 cc. of 0.2 N hydrochloric acid, which
hag been neutralized with pure powdered calcium carbonate, using
potassium chromate as indicator. Adjust so that 20 cc. of the silver
nitrate solution equals 10 cc. of the 0.2 N acid. Keep in an amber or
dark-colored bottle.

Potassium or sodium chromate. Dissolve five grams in 100 cc. of dis-
tilled water.
Estimation

Weigh 5.85 gm. of the feed into a 200 cc. volumetric flask. Make up
to volume with picric acid solution. Let stand an hour, or longer,
shaking 3 or 4 times. To 50 cc. of the clear liquid, filtered if necessary,
AL oRt AH wm. calcinm: carhonale, or nongi 1o make The sonthon
slightly milky, and 1 cc. potassium chromate solution. Titrate with
0.1 N silver nitrate solution until the red coloration appears, keeping
the solution by the side of a solution of picric acid or a portion of the
same solution, so as to readily detect the change in color.

If the solution of the feed is brownish in color, as may occur with
molasses feeds and some other feeds, it should be decolorized with
carbon black. To 70 to 80 cc. in a dry beaker, add 1 gram of carbon
black, mix by giving the beaker a rotary motion, so as to wet the carbon
black completely, and let stand an hour. Stir well and filter through a
dry 11 em. filter into a dry beaker. Reject the first few cc. Titrate
50 ce. as directed above. 1 ce. of 0.1 N silver nitrate equals 0.4 per cent
of sodium chloride.

Test of the Method

The method was tested by three analysts on solutions of known content
of salt added to feeds and by comparisons with the sulphocyanate method
mentioned above on samples of mixed feeds. One of the analysts pre-
ferred the sulphocyanate method, for the reason that the end point was
sharper to his eyes. The other two preferred the picric acid method
because it was shorter and took less time.

Table 1 contains tests of the picric acid method, on known amounts
of a solution of salt added to wheat gray shorts. The salt solution was
measured out by one analyst and the estimation run by another who had
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no knowledge of the quantities of salt present. Satisfactory agreement
is found between .the salt used and the salt determined by the method.

Table 1.—Test of picric acid method, using known amounts of salt added to wheat gray shorts.

Salt used Salt found

Portion No. (per cent) (per cent)
e R N R S e e S L U e 1.28 1.30
i e T R A R R s S R VI e 1:52 1.54
e e s 3 i s o o T M e o) 1.26 1.31
T A I R O e e e R A B RS R O Yo 0.94 0.98
s e o 2 S s B RSt TS B B 2.01 2.04
L D e T e 1.74 1.82
ST Tl A o s W b SRR A R L e PR 1.25 1.26
et (T TR el S o o R R T e g 2.30 2.23
T S e S S SRR It THT S AN i 2.49 2.49
SO e T T O L PR s 0 g iRk Fiy et Toesd 2.04 2.09
e e S ARSIy T et L R e 2.36 2047
S T A TS AT T A 07> 0.79

A comparison of the pieric acid method with the sulphocyanate
method on some samples of commercial mixed feeds is given in Table 2.
The agreement between the results by the two methods is satisfactory.

Table 2.—Percentage of salt in mixed feeds as determined by two methods.

Picric acid Sulphocyanate

Feed Number method metho
e e e o T 1.72 1.64
o e LA e LR M e e G S P S 1.09 1.00
e BT e o ERATE e e ST ey R e B 1.20 1.13
T e R S SRS o Ut SRR L RGP I E: = AR 1.70 1.65
L M R e S - e L e S U R R 1 1.81
o S e e e o [y R S el e o L A S 1:30 1.31
I e SRR e R r e e S 1.07 .94
BBOOEe T et e ] A g e L T S DI S 357 3 .07
DA A N S T el T S e A A e 1.58 15
DT S A R e R s e S-S b e S P T 1.64 1.59
L e e S A e o s B gty e e oy M e AL A7
LD SR T e S IR e e L T M s i 1.32 1.32

Interpretation of Results

Chlorides occur in certain ingredients of mixed feeds. Many feeds
contain very small percentages of chlorides, but there are some, used
especially in chicken feeds, which contain appreciable amounts. The
feeds which contain much salt are alfalfa, cocoanut meal or cake, dried
beet pulp, molasses, and animal by-products, such as fish meal, tankage,
dried buttermilk, dried blood, and meat scraps. A summary of some
analyses is given in Table 3.

The other feeds examined usually contain less than .2 per cent
chlorides calculated to salt and include barley chop, velvet beans, brew-
ers’” dried grains, corn bran, corn chop, corn feed meal, ground corn and
cobs, ear corn chop with husk, whole-pressed cottonseed, cottonseed meal
or cake, feterita, Graham flour, rye flour, hominy feed, kafir chop, kafir
head stems, linseed meal, milo chop, milo heads, oats, oat groats, oat
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hulls, oat meal mill by-product, peanut feed, peanut hulls, peanut meal
or cake, whole-pressed peanuts, rice bran, rough rice, rice polish, sorghum
fodder, wheat, wheat bran, wheat brown shorts, wheat gray shorts, wheat
mixed feed, wheat white shorts, as well as some samples of hay and
grasses. The guarantee of salt in a mixed feed should, of course, give
the total quantity present, regardless of source.

Table 3.—Percentage of chloride expressed as sodium chloride in feeds high in chlorine.

: i Number
Name of feed Average | Maximum | Minimum | of samples
Alfalfa (western) .......................... .98 1.89 .42 14
PTG Lo b s R SR SR LS e .87 1.47 37 3
Bloocf) e b (1 : SRR R e IR A Ry s [CR Rl BB 1
Buttermilk, dried. .. .....0cceeiereennnn.. 2.38 2.94 1.64 3
Cocoanut.meal or cake. . ;.. v icinevrsns 1:11 1.73 .84 14
Corn gluten feed (one manufacturer)......... 2.25 2.30 2.17 3
Fish meal oie 57 .76 .48 3
A T e S e e G 2.77 2.95 2.58 2
Meat scraps. . .... 8 1.31 3.37 .58 8
INIEAEANT IbONE SCTADE. 1 iy a b wibiat 1:54 1.58 1.49 2
o S e e B X S R B 1.12 1.41 .90 14
LT e e L R E b S e 1.53 2.99 .23 8

If it is desired to estimate the amount of salt which has been added to
a mixed feed, it is necessary to deduct from the total quantity of salt
found, the amount of salt furnished by the feed ingredients which carry
salt. This estimate should be based on the nature of the ingredients and
the kind of feed, if a knowledge of the percentage of ingredients of the
feed is not available.

The percentage of salt in the feeds mentioned above should algo be
taken into consideration when these feeds are used in compounding
mixed feeds. Otherwise the mixture may contain more salt than is
desired, or supposed to be present.

THE ESTIMATION OF MOLASSES

The method used for the estimation of molasses in mixed feeds con-
sists in estimating the sugar and (A) calculating the percentage of
molasses from the amount of sugar left after deducting for that carried
by the other ingredients of the feed or (B) comparing the quantity of
sugars found with the quantity calculated from the ingredients. TFeeds
usually contain small amounts of reducing sugar, but most of the sugar
is present as compound sugars, such as sucrose, which must be com-
pletely or partly converted into reducing sugar before the estimation is
made. The method of conversion conveniently followed is that used
for sucrose or cane sugar. This does not completely hydrolyze all of the
compound sugars found in the plants. Raffinose, for example, which
occurs in cottonseed meal, is hydrolyzed to two molecules of reducing
sugar, while complete hydrolysis would change it to three. It is thus
necessary to make the calculations of the sugar in the ingredients of the
feed on the basis of the amount found by the method of analysis and not
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on the amount which would be found if all the sugar is completely
inverted. The number of feeds which contain sugar not completely
hydrolyzed “is small. Most feeds contain sugars which are completely
hydrolyzed by the method referred to.

Description of Method for Sugar

The method as used for mixed feeds is described as follows:

Place 5.333 gm. of the substance in 100 cc. of water and let stand two
hours, stirring thoroughly every 15 minutes. Filter and wash into a 200
ce. graduated flask nearly to volume. Add 5 cc. lead subacetate solution
as used in the A. 0. A. C. method for sugars; make up to mark and
shake well. Filter and measure 75 cc. with a pipette into a 200 cc.
flask ; add 5 cc. sodium sulphate (10 per cent solution) and shake; then
5 cc. copper sulphate (10 per cent solution). Make up to mark and
shake. Filter through a fluted filter into a dry beaker.

Place 50 cc. (equals 0.5 gram substance) in a beaker, add 5 cc. of
concentrated hydrochloric acid, and set aside for 24 hours at a tempera-
ture not below 20° or for ten hours at 25° C. Neutralize with dry
sodium carbonate and determine total sugar, by the Munson and Walker
method (A. O. A. C.). Calculate copper to invert sugar.

Sugar in Molasses

The percentage of sugar in molasses varies according to the degree
of extraction of the sugar from the syrup and the amount of concentration
of the molasses. The percentage of sugar in some samples of molasses
is given in Table 4. On the basis of this table, it seems fair to estimate
that molasses should contain not less than 50 per cent sugar, after
inversion by the method mentioned above.

Table 4.—Composition of molasses used in Texas feeds.

Total
Laboratory number sugar as | Reducing Protein Water Ash

invert sugar

60,68 29,73 2.47 25.59 5.75
55.36 24.51 3.29 32.61 9,85
62.32 31.12 2.25 28.45 5.62
60.04 29.30 2.16 29.89 5.51
58.20 10.68 3.21 20.43 7.59
55.96 32.60 2.75 29.75 6.53
52.09 23.39 4.84 27.36 7.26
52.36 17.64 4.68 26.57 8.50
58.96 25.12 2.75 25.41 4.28
54.96 19.32 3.50 28.95 7.13
60.84 21.72 2.82 22.49 5.06
61.28 23.44 2.94 23.58 5.29
56.20 22.28 4.58 28.25 6.20
57.60 21.32 3.87 27.08 6.11
53.12 33.04 5.22 30.61 7.47
47.33 27.69 4.63 29.06 5.56
52.32 19.38 4.00 29.56 .38
47.82 10.96 3.98 26.37 13.01
58.18 19.72 8.78 24.24 6.03
54.20 18.40 3.83 23.84 5.73
42.59 26.25 3.62 35.19 8.46




10 BULLETIN NO. 425, TEXAS AGRICULTURAL EXPERIMENT STATION

Sugar in Feeds

The amount of sugar in feeds which should be allowed for in calcu-
lating the molasses present depends upon whether it is desired to ascer-
tain if the feed contains too little molasses or too much. If it is desired
to ascertain if the feed contains too little molasses, the sugar assumed to
be present in the other ingredients should be a little below the average.
This gives the manufacturer the benefit of the doubt in this direction.
1f it is desired to determine if the feed contains too much molasses the
assumed amount of sugar in the other ingredients should be above the
average, as this would give the manufacturer the bhenefit of the doubt in
the other direction.

The usual object of the analysis is to ascertain if the mixed feed con-
tains too little molasses. The amounts of sugar in feeds proposed for
use in this case are given-in Table 5. As stated above, the amounts of
reducing sugar and inverted sugar taken together are slightly below
the minimum. The analyses on which this table is based are published
in Bulletins 196, 290, and 418 as well as in unpublished work of the
IExperiment Station. There is of course some variation in the quantity
of sugar present in feeds as well as in molasses.

Table 5.—Percentage of sugar, as invert sugar, for use in calculating molasses in mixed feeds.

Feed Sugar
o Ay E L g R Tt i el A 4.0
et RO T e ler i e i Se el i< S M L s (- R 4.0
Loy e Unrehol %y Rl B o SR ke =3 10 WO A R AR e TR0 & W) ROV SN IR N T | B W i 2.2
T s S R S R R R ST O e i DR 50.0
Beet‘fulp, (31150 LA LR et e, S 8 T AR A el L S sl b R e Vo o 8.0
Bl ed s e el S e e S v B e R 0
R R P R ST R T TR e (' gl o e b el S AN ] D SR
S o T L e e s T R L NSt e L L LR G AR S R 0
I e e I P B e A T 0.2
Cocoanut cake-er-meal-—. i e e v, e L 2.9
e o N T e O S L Loty e Rty S SHRl N o i i S 2.0
it el T R B e e B AT TS 2 et N R e R R T 0
Tl o e e e il ) o S e il 1o i ot e, el W i NG gy bl D 1.5
Earnugniis—gae cotn CRoDE L1 il v sl i Ll e e b ol e et e
LT e N R e e e e U D e R e 1.5
(0 Foria sren o0 b e G e A AR i v Mo R R TAECETRS 1.5
o TR T e e i B L G S AL e e T 0.2
e Ta T e e e DS I R LR N S T e e T D e I A 1.5
(e e e T T N b e oo RS oo e, e e o o N e, S MR s vk 1:5
oo T e W R R B e e L e | R e i e 2.0
SRS ROn WRtIERaRk s e e N s S R s 1:5
Mere e R e T R U e S A i N e oo Ko B e B e R 1.0
(Crral i OB S s DR B e S R B S et a S Nl S 2.0
dh 9% prgtein cottoneed Beal OF CAKE. -\ 10 1k oot b s vodlslbimirnos o sieat s b 5.0
A3 75 protein cottonseed meal Or cakie. .. ......0 i v i s sinsonn ot ien i 5.0
O g i G S B S T R e S b e T g B e e 2.0
eI ChecH eOttalisaed s e L R e e S N e 2.0
et it TR RS R A el EER T Tk M Sk et SR e e O st s ad 0.2
e W e S LS e R R b S S T R S Al Dt R et 1.2
B Ry s b e i e L N R R R 0
e ey Ao T RO R St I i T Sl R g gl e 100
L e G I I S L o L e T e 2.5
e g T R T T DRI e RO S e S T AR e T e e 2.0
R R i e el ok I BT T e R S b e e L 1.0
R e o hy L et g e el Rl T 4 R TR Ve et e s S B 1.0
S i s 2 e M el Tty R e N o el Sl W g 0.5
SR el neW proceds TS ot UL el S S 4.0
L Cea [l old proeesdis L TR L TR S RV SR e B A T T 4.0
Bregiand-hafie serabs.. Lot S e L e L e 0
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Table 5.—Percentage of sugar, as invert sugar, for use in calculating molasses in mixed feeds

—Continued.

Feed Sugar

Meat scraps (variable) £ 0
G T G B N D A T et s s ol S el Ay A o s a0 e 1.5
Miko head Bhop: «ov 50 sl ols 4o 1.0
Volasses, blackstrap . 50.0
®at hull chippings (clipped oat by-product). . . o. /ol i s diadlaneioeio s wevisian 0.2
A A L N R e R S b M R SR IV e S S Y e S Ol 1.5
SR T T R R e R s e A A A< By o el T L G PRt 1.0
e A b e 0 ) o o S P b e e oy el pae AT SR Fer 8.5
Gatimiddlings or shorts or meal . - ovo i in L el LU SR e L L 2.0
B o8 protam peaniit' meal ok calce 75 o L5 T UL D S A e e 8.0
BBl -pErssech DERRUES . o s e el L e Ak e e 6.0
T S T SIS e TR e el S S Rt B e AR K S e 2 3.0
s T ATV T R e s e s i R e e R R e S i o e e R e 6.0
Gt 3 TR AT R T e el e AR & dlmm et (P s o ey e Wenere e N 1.2
T LR Rl o R e e T SR e L R S 3.5
R B A B e T e M o ey T R 3.5
Lo T S e s b SR R S Y s E v Sl LR e e e R e E 4.0
T T G 0 T e 2 R RS Pl i S PR, e, b e S e 1.0
o R R g L e e L T e ST el RO S Tan e e 0.5
T i e Tt S I e e o LR N SRR e e e e L R 0.5
i A S e e e S i o e R e L S 35
B e e ngini s o F e L A Il S P DGR ST 8 A om0 AL 15 0
L R A Tl R R Lt Rl e e e T e g e B R e s e 3.0
o TR R T e s R K AN s o PN | s S Rt b R T S s U e S 1.0
T TR R o e A e LS R e e i e s e e T 5.0
A N S el R Sl e e L S AT R b e R 7.0
R TR N o e o RN e MR o T R R RN N S e T 0.5
L L e T R e ey s R e L My e g o T e SRR Y e R S 5.0
T R s Ty e bl T e e i A AR e s R e D S T i R 3.0
O TR e R et T DN NS e PR G s N o e e 5.0
IR S ROT IS e G Rl e S I G e T T e e R 4.5
SV ESal Reown Shorts er middhnge’ o S . e e e 5.0
T S T e RS s T ST SR I R o e R e R AR T 2.0
U e e o N O R e MR B e RN e S ST o SR e e R e A SRR e 3.0
Diheat- Aourilow grade, Ted OB .. i vit v Fvaam vy elie s e A e e Y o TR 3.0

Method of Calculation

If the percentage of the ingredients of the feed claimed to be present
by the manufacturer is known, the percentage of sugar which should be
present could be compared with the percentage found by the analysis.
A few comparisons of this kind are shown in Table 6.

If the percentage of the ingredients of the feed is not known, it is
necessary to make some estimate of the approximate amount present.
This will naturally lead to greater error than if the ingredients are
known, as the time is usually lacking to make a complete estimation
of the ingredients. However, an examination of Table 5 shows that
many feeds containing comparatively small quantities of sugar are
closely related in this respect and could be grouped together. This
renders less difficult the comparison of the amount of sugar which
should be present with that which is found. The errors in estimating the
sugar which should be present in the ingredients, other than molasses,
are to some extent neutralized and also to some e\tent low, due to the
fact that molasses usually contains more than the 50 per cent of sugar
used as a basis in the calculations.
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Table 6.—Percentages of invert sugar calculated and found in some mixed feeds.

Laboratory Number Found Calculated
5.46 6.48
4.74 §.57
8.36 7.35
6.08 5.60
6.00 7.98

21.90 17.80
192 9.45
6.64 7.08
9.92 8.74
4.38 4.39
8.08 8.18
9.22 9.39
4.64 6.1
1.46 8.35
17.94 18.23
9.30 9.61
9.86 Tl
9.18 11.76
20.72 20.10
10.24 11.70
5.624 4.41
6.16.7 4.62
9.98'4 14.25
9.10 . 13.18
12.70 11.68
10.28 11.76
25.78 27.00
10.38 16.55
8.08 9.38
7.64 7.84
8.82 9.11
11.96 13.69
6.26 588
9.46 7.07
27.18 22.15
10.38 9:13
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SUMMARY

Chlorides may be estimated more rapidly in feeds by the picric acid
method here described than by the sulphocyanate method previously
described.

A guarantee of salt should of course include the total amount present.
If the amount of added salt is to be estimated, allowance must be made
for the chloride naturally present in appreciable amounts in certain
ingredients of mixed feeds. These include alfalfa, dried beet pulp,
cocoanut meal or cake, molasses, dried buttermilk, and animal by-
products, such as fish meal, meat meal and tankage. Most other feeds
contain little chloride.

Molasses in mixed feeds is estimated from the invert sugar present
after inversion of the sugars in a purified extract by the usual method
for cane sugar.

Molasses is assumed to furnish 50 per cent of its weight as invert
sugar. Allowance must be made for the sugars naturally present in
feeds. A table is given containing the percentages of invert sugar in a
number of feeds, which may be used in this calculation.
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