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This thesls treats of the technical anzlysis ¢f the
products of corn as used in practical work 1n the mmaufacture
of starch and glucose. These notes are the resulis of
special investigaticn carried on along this line.

In the analysis of corn and its products,as applied in
industrial works to control the process in the factory,
goveral factore nust be considered for the analysis to
be of any value. All methods must be rapid and yet ac-
curate enough to form a working basls for comparing and
controlling the efficiency of the process. To accomplish
this,it is necessary to make the detsrmination on samples
containing varying amounts of moisture and correction made
for same in f£inal results,as 8ll determinations are re-=
duced to the dry substance basls with the exception of o0il
and feod.

The rule gencrally followed 1s to teke a sample large
enough to give one-half te two grams of dry substance,
depending on the constituent to be determined.

An approximate analysis of storage corn is as followss

0il 5%

Carbohydrates 71.57% (of which 55% is starch)
Albuminoids 10.57 (principally Gluten)
Water 11.5%

Ash 1.6

The process of manufacture conslsts of steeping the

shelled corn from 48 to 74 hours in dilube sulphurous acid,




breaking the stesped corn in burr miils,and separating
the germ,starch,gluten and slop(skin of corn) by means

off gravlty,shakers and rsels.

The starch is convertsd into glucose by hydrolysis with
commerclial hydrochloric acid,filtered,evaporated in vacuum
pans to the desired Beaume' then used 1in making syrup,
jelly,candy,etc. The gluten,slop and asteepling water are
mixed,drisd in rotary kilns,ground in fuss mill and used
for cattle feed. The germ is dried,put through expsllars
and the o0il extracted,filtered and is then ready Tor use.
The residus from the germ (oll cake mesal) is used for
feeding purposes.

Annlyses are made of all these products in all steps
of the process to delermine the efficlency ané also to

ald in the trsatment of gsamo.
Meilsture.

Corn. The moisture in corn must be determined accurate-
ly as it is used as a check on inspectors and it is also

the only means of calculating percentage yields to show

the efficisncy of the process,

Sampling. A two pound sample is ground in a small disk mill

Lo pass at leasl an eight mesh sieve. Tt is then quartersd
dowm and a four ounce sampls taken for analysls. All samples
should be labeled and tightly stoppered from time of sempling
in car until analyzede.

Analysis.A five gram sampls is wolghed into a tarred dish with

cover,then dried in a wacuum from four to slxz houra ,ft 115




degrees C. anl twenty inches vacuum
(times to be detesrmined by experiment). After sufrinient
heating dish 1s removed from oven,covared,cociod in des-
sicator and weighed and loss in waizht called molstra.
Notsea, Care should bs taksn In grindlng samples as con-
tinngd prinding with dlska close set causes the mlll to
heat and thus reduces the moisturs in sampls to a con-
.8lderable sextent before analysis. If many samples are to
be ground at one time at lsast two miils should be used.
Owing to the fact that these compounds oxidlze and in-
orease in welght on contimued heating,thus giving low re=
sults,it is necessary to determine by experiment the cor-
rect time of heating 1in oven.

The molsture varles with the season and also in the
different grades of corn used,from twelve nercent in
sgcond grade to twenty-f'ive percent in no grads. New
corn will regquire from five to six hours,while later 1n
the season,after the corn has bgen in storage for several
months,the tlme of heating can bs reduced to four or four
and one-half hours.,

The time of hsating should bs determined every few woeks

by means of a serles of check determinations made on the

gane sample and carrled on on different days,rsmoving a

sample from the oven every fifteen minutes and handling

sameg as in regular detsrminations. By noting rssults or
plotiing curve of same,ths correct time to use is easily

determingd.



Dishes. The dishes should be made of aluminum,nickel

or german silver,45 by 5 c.m.deep and provided witn lids
made of the same material and only one to two c.m. desp,
which Pit snugly inside of the @ish. The dish end 1id
shoulda be numbersd and much time is saved if all dishes
ars £1led to the same welght. The oxidation of thesc
dishes 1s very slow and the welghts nesd Lo L2 checked and

adjusted only about once a month. The dlshes should always

be coverad from time of teking gample out of oven until
welghed,as moisture 1s rapidly taken up even in the des-
sicator if dish is not coversd.

Overn. Experinpnts were carried on wlth several ovens.
(1) Ordinary air oven with vacuum connection and heated
by bunsen burnesr. (2) Water jJjacketed wvacuum oven heated
by {(a) bunsen burner,(db) steam. (3) Vacuum oven hsated by
slsctricity.

The temperature could not be accurately contrelled on
any of the ovens of the first or second type and also in
the water and steam Jackelsd ovens leaks were frequent
and determinations leost,owing to the high vacuum ussd,
causing wvery fine sweating leaks.

Ths vacuum oven,heated by electric current,was Cound do
be greatly superior to all others,owing to tlie sase of con-
trolling the temperature which was found to be uniform

throughout the oven and the chance of loosing determinate=

ions by leaks or varching of sampls at high temperaturs

ig avoided,
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The oven should be provided with shelves for the dishes,
an acourately fitted door hingsd and clamped so as to avoeld
the use of rubber gaskets,thermometer tubs extending into
interlor of oven,stop cock for regulatiﬁg the vacuum in
oven,vwhich 1s supplementary to valve and water trap on
main vacuum line. This connection should be made in back
of oven and ngar top,above first shelf. There should also
be & small pipe running through the back of tha oven near
the bottom and extending teo withln one or two inches from
the front,with outside cock at back to regulate a slow
circulation of dry air taken from two sulphuric and one
caustic acid wagh bottls provided with safety wvalve to
keap sulrhuric aclid from belng mechanically carried over
into oven. If thils circulation of dry air is not pro-
vided for,the time of heating with regulrs a much longer

tims.
Thas oven should heve a rheostabt connection to regulate
temperaturs and after regulating a constant temperaturs

gan be maintained for hours without requiring attention,
Moisture in gluten,slop and press fasd. The sample ls
prepared ths same as for corn determination sxzcept the
gluten which is reduced in porecelain mortar to pass 60
mesh. Welgh Lthree gram sampls into weighted porcelain
crucible and heat for four hours in an air oven atll0
to 115 degrees C. Cool in dessicator,weigh,loss in

welght regardsd as moisturs.
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Starch. Prepare sample as for gluten and heat a three
gram samples in alr oven four hours at 120 degrees C.

Dil Cake,Garm, Heat a five gram sample in air oven four
nours at 105 degrees C.

Sugar,Glucosse,Dextrose. A five gram sample 1s heated in a
water jacksted alr oven to constant weight at 97 degroees

C or until weighing are within two milligrams. Dishes
should be of the same material and pattern as 1z ussd for
corn moisturs.

Feedsy A five gram sample as taken from fuss mill is heated
five hours in water Jjacketed air oven at 97 to 98 degress
"Cs The same dish used as for corn determination and dishes
should be covered from time of taking from oven until wsigh-
ad. Feed is easily scorched,owing to the large smount of
evaporatsd steep water that it contmlins and also when dry
the steep water takes up moisture very rapldly,ziving re-
gults that ares too low unles dish is well covered.
Glucose,Syrup and Jally. Take one to three grams of sample
and dissolve in water and mix well in flat aluminum dish,
containing short glags rod and about twenty grams of clean,
sharp quartz sand which will pass through at least & ten
mesh sieve,all of' which has been dried to constant weight.
Mix sampls well with sand and dry to constant weight with
frequent stlrring in a water oven at 95 to 98 degrses C.

Seven to ten hours will be required for determination.
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Steep Viater and Press luds. A 50 c.¢. sampls 1s evaporated
to dryness 1n a weighed platinum dish on steam bath and
then drisd to congtant welght In water oven at 98 degress
Cs One to two hours drying being sufficient.

STARCH.

Samplses, The samplgs for starch determination ghould be
ground as fine as pessible or beat up in mortar and put
through at least a forty mesh slove. I the precentage
of starch is low as in slop,it is not necessary to have
the excspltionally fine frind,owing.to the nature of the
sampla,.
Determination. Take one to five grams Tinely ground
sample,representing from one=half to ons gram of Adry sub-
stance,in a nickel or germaﬁ silver beaker,add S0 c.,c. hot
water and boil for 45 minutes or until well parted,atir
frequently,cool to 50 or 55 degreoes C. and add 60 ecc. of
freshly prevarsd malt extract. Keep the tempersture even
for from thirty to forty-five minutes,stirring frequently,
or until a drop of solution from beaker glves no stareh
reactlon with dilute iodins. When malted,hsat agalin to
boiling,stirring frequently and bell for forty or fifty
minutes. The longer this last boiling 1s carried osn,with-
out loosing time or golng to dryness,ths bettor 3§+ will
be as time will be saved in filtaring and washing and
better results are obtained., Filter on weighed 12 cm.
filter papers,using suction bottle,wash a few times(if

well malted thres is sufficient) with boiling water,dry



in air oven four hours at 120 degrees C. cool in des-
gsicator,using sulphuric acid,weigh and calculats stareh
by differencs,taking into account water asolubls and moist-
ure.

The method is based on the Fact that fresh extrasct of
malt will convert starch into a soluble diastass which
is e23ily washed from residue. Malt sxtract is made by
digesting 100 grams of finely ground fresh malt (obtained
from brewsers) with 600 cc. water for three or four hours
at room temperature,filtered and is then rsady for use.
ialt should be freshly made for each set of deoterminations
and not allowed to stand long before using. As there 1s =a
rgsidue in the flltered extract on evaporation,80 co. or
the same amount used in the detsrmination is run asg a blank
test along with sach set of starches and correction made
for same in the final calculation.

In filtering,use suction flasks,very fine holed &ones in funne
all comnected to suliable wvacuum apparatua,

Filter papers (l2c¢m.) are welghed in marked welghing
bottles 30 by 70 cm. in height,which should be kept cover-
ed except when in the oven. One to two hours hesating in
alr oven at 120 degrees 0. iz sufficient to drive all
moisture from papers. Bottlse are than covarsd,coolsd add
weighed and are ready for the filtration of malted samphe.
After flltering and washing,the paper contalning residus
is placed in same welghing bottle and heated in oven four

hours at 120 dsgress C.,coversd,cooled and weighead.
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The above method glves satisfactory results on all pro=
duects containing from five to seventy percent starchn (such
as gluten,slop,feed,etcs)although the results are slightly
lowsr than theoretical. For process starch (90 to 92 7)
the method can be used but very carsful manipulation is

roquired to obftain accurate results..

WATTR SOLUBLRE.

All products are solubls in water to some extent,which
must be determined and corrected for in final results.Two
methods ars used., The samplas are prevarsd the same asg
for starch determinations.

1 A two gram sample is digested at room temperature for
two hours with 100 cc. water,filtsred same as in case of
starch,but washed with cold water,drisd,wsighed and loss
called wator soluble afker making corractlon for moisture.
2 Twenty grams of saumple is digested with exactly 200 cc.
water in nicksel beaker for two hours at room temperature,
filtersed and 50 cc. of the [ilirate ecvaporatad to dryness
on steam bath. Driled in oven one hour,cooled,weighed and
percentage soluble calculated from welght of residueg,cor=
recting for moisture in original sampla.

The second method glvea lower results than the first
and is found tobe more accurate,but when the percentage
soluble is small,method number one is used as the srror
is small and determination can be carried along with

starches,thus saving time.



Protein (IHS)

Solution required,.
Tenth normal sulphuric acid standardized with barium chlorlds
" " sodium hydroxide exact strsngth as ¥/10 acid
Sulphuric Acid.C.Ps 1«84 sp.gre.
Meroury,metallie or mercurlec oxide.
Cochineal solution,~3 grams cochineal,50 cc.alcohol,200 cc.
water are digested with frequent shaking two days,liltered
anid ready for usse.

Potassium permenganate,powdersd.

Zine dust.

Potassium sulphide,four psrcent solution.

Sodium hydroxide.41% Beaume' or stronger,made by boiling
powdered caustic in covered vessel to get rid of as much
carbonate as posgible,filtering through glass wool and
keeping in tightly stoppered bottles.

Determination. Weigh one to five grams of finely ground
sample into 800 cc. Kjeldahl flask,add one drop of metal-
lic mercury or .7 grams mercuric oxide and 25 cc. sulphuriec
acld 1.84 sp. gr. (in case of starch use 35 cc. 2¢id) allow
to stand 15 mimites then boll in hood over direct flame
with flask 21ightly inclined untll all organic matter 1s
oxidized and solution is perfectly cleer,requiring from

one to two hours. When clear removs from heaat,hold up-
right and add one to two-tenths gram of potassium per-
manganate for final oxidation,cool,add 300 cc. water,%

gram zinc dust to prevent bumping,and a couple of drops
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of parafine o0il to reduce frothing. Add 100 cc. of alkall
solution,containing 75 cc. caustic, 41} Beaume' and 26 cec
of 4 percent potassium sulphide. This amount of solution
will completely neutralize the sulphuric acid used and take
oére of the mercury sc that no mercury-ammonium compounds
are formed. Be sure to have solution alkaline before dlg=-
tilling.

Befores putting the alkall solution into flask all con-
nactions should be tried and a suitable amount of N/10
sulphuric acid in titrating flask connected to the conden-
ser. The ammonia begins to come over as soon as solutlion
1s made alkaline therefore care must be taken 1n adding
the caustic to preveni loss,This 1s generally done by allow-
ing cenatic to run down side of flask so as not to disturb
the contents of Plask,and immediately connecting flask to
the condensers. After all connections are tight the con-
tents of flask is mixed by shaking and slow heat applied
for a few minutes,thsn tamperature raised to & rapid boil
until about 300 gc. of distillate has boen collectsd in the
recelving flask. Cochineal is added to the flask,containing

the distillate and the excess of ncid is titrated with §/10

solution hydroxids. One cc of N/10 acid is equal to 00875
protsin.

As all caustic and chemicals used may contain some nitrogen
products 1t is necessary to run blank determinations on each
lot of caustic made up,using C.P. cane suger as the reducing

agent and trsating the same as in the regular determination.
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4 This plank of caustlc 1s well prepared,ssldom uses more

than three tenths cc N/10 acid which must bs corrected for
in final ealculation.

Most of the ammonia distils over with the first 100 cc.
of distillate and practically all will be in the first 200
cce. but for safety it 1s advisable to collect 300 oc. as
this will always keep ths apparatus clean for futurs de-
terminations.

Mercuric oxide is used in place of metallic mercury in eome
cases but the time of sulphuric acld digestion will be longer.
Pumice stone may be used in plasce of zinc dust. Potassimm
permangenate is not absolutely necsessary but as 1t does not
ef'feet reaction in any way it should be used as it insures
complete oxidation of any organic mattsr that might be left
after digesting with sulphuric acid.

Cochineal may bs added to the N/10 acid before distilling.
This is advantageous when ths amount of N/10 ascid to be used
is not known as it shows at once if the acid has been used
up and more of the standard acid can be added without loss
of ammonin, There is somg loss of ammonia if the distilla-
tion le carried on for any lsngth of time after the pagsiv-
ing flask becomes alkaline., It is advisable to have the
§/10 acid used up as near as possible,that 1s within two

or three e¢c. as this reduces time of tltrating and also

the chance of error if the two standard solutions are not
of the same strength.
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The distillation should he carried on as rapidly as
possible after the Tirst few mimutos of heating., It is
almost impossible to get high results by this method as
all chances of eprors tend to glve low results.

Protein in steep water and all 1light ligquors. Take
50 c.cs OFf solution to be tested in 80" c.c. kjeldahl
flask and connect to suction pump with rubber stopper,placing
flesk in hot weter,using about 25 inches of vacuum.Tho con-
tents of flask will evaporate to dryness in 15 minutes.This
eveporation reduces the chance of frothing,also shortens
time of digestien with sulphuric acid,

Glucoss,syrup and Jelly. Weigh 1C grams in watch gless
and wash in kjpldahl (lask with as small an amount of water
(hot) as possible,not ovar 20 cc. Use 50 c.c., concsntrated
aclid and therefore double the amount of caustic for dle~
tillaetion, Several hours are required for digestion and
the hoat must be applisd very slowly or flask will boil
over whan carbonlzaticn takes place.

Purlty. (Dextreose).

In noutealized ligours the purlty is determined by means
of Brix spindle and Fehling solution, $S2vle is placed in
hydrometer cylindsr and temperature reduced to 17% degreos
C if possibls,to avcid corrsctions in calculations. If cor-
rection for temperaturs is necessary,correct according to
standard sugar tables.

Tha Beaume' scals may be used in place of brix spindle,
allowing 1.2 degree brix for each degree Bsawme' at 173

degrees C. Takeo 25 c.c. of this solution and dilute to
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500 6+Ge in gradunted flask and titrate against 28 ce.c.
Fehling solution in 2850 cc. Florence flat bottom flask,
edding the suger sclution from 25 cc. burrette and boiling
between each addltion of solution., The boiling should oc=
cupy the same time,about two minutes,for complets determin-
atieon,as the time of bolling effects results,especially
if In standardlzing the fehling solution a different time
is umed than in regular determination. The end point 1is
reached when a straw colored seclution appears,the cuprous
oxide separating out clear.

The color changes,taking place while titrating,sres blue,
brown,green to straw color and by noting these colors the
end point can be reached in two or three additions of
sugar solution. By 1lightly tapping flask on titrating
counter tie cuprous oxide wlll settle very rapidly,leaving
solution clear in a few saconds,

Fehling Solvtion. No.l. 71 greams of copper sulphate 1s
dissolved in wmater and made up to one llter.

No.2. Dissolve 348 grams of Rochelle salts and 100 grams

of pure sodium hydroxide In water and make up to ones liter.
¥ix equal volumns of each solution and standartize.
Standardization. Welgh one gram C.P. Dextress into 100 co.
graduated £laek,fill to mark with water and titrate 25 co
Tehling solution with {this solution as in regular deter=
mination, As dextrose is seldom C.P, purity must be detor=

mined then .
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Purity of detrose ¥ dry substance ¥ titration = Dextrose
factors. Calculation of Purity (Dextrose). By mesns of
gtandard sugar tables,corrsct brix reading,if not taken

at 17% dsgreocs C. 8lso from same table get specific gravity

corresponding to the corrected brix reading,these

gorrectad Brix X Sp.Gre X titrationtpu?ity (£ dextrose)
2 Pactor (found by dextrose det.)
Purlty in sweet water and all light liguors-

Evaporated one to ten liters,according to sugar contents,
to 100 cce. and titrate sgainst & cc. Fehling sclution as
aboves For anhydrous sugar dissclve 6 grams 1In 500 cc.
water and proceed as In regular determinatior.

Invert suger is calculated from dextrose by multiplying
by l.044,

Acidity.

Owing to the phorphorlic acid present in corn which 1e
also present In all the liqours it is Aifflcult to get
clear gnd reactions and different end points are obtainsd
with different indicators,that 1s the end reaction using
phenol as indicator requires twice the amount of actd
as when acid methyl orange as indicatcm;resolic acid,
litmus and cochlneal give end polnte between the other
two, resolic acld being nearest methyl orange. Ths
sulphur dioxide present also Interferes with indicator
and 1t 18 necessary to cell the Pirst faint chenge in end
point to aveid over titration. Owing to ihese conditions
and the color of the soluticns a large amount of indicator

ig used.
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Acidity in Glucoss,Syrup,Jdelly and all Hesvy Goods.

Welgh 80 grams of sample in tall beaker or gleass,
dilute with hot water,stir until dissolved and titrate
with ¥/10 sodivm hydroxide,using phenol as indicator. End
points will be a very slight change In eghade of original
colors,

After dlssolving in water it is sometimes necessery
to dillute t0 several hundred ceo. to clear the solution so
that end point can be determined.

Steep water, Use 10 cce of sample and dilute to 180cc,
use phenol as indicator and tlbrate with normal sodium
hydroxide to first appearance of Tloculant pracipltate
which 13 slightly pink.

Char Acid Water. Determine sama as steep water sxcept
that a small amount of indicator 1z used and distinet pink
ond point lg cohtainesd.

All 1igat ligquors. Take B0 cec. of sanple and dilute
until elear (from 100 to 200 cc.) titrate with N/10 sodium
hydrozide to first indication of pink,using phenol as in-
dicator,

Feod. Digoest 10 grams ol sample in 200 co. of water for
two hours,filter,wash and make wp to 00 cc in graduated
flask, Titrate two portions of 100 cce sach,one wiih resolic
acld and one with phenol as indlcator to very faint end

points and calculate total adidity.




Sulpbur Dioxids.

Splutions. Dlssolve 80 grams of Todlne and 160 grams of
potassiim ilodldes In water and malie up to two liters,ksep
in dark bottle 1 cc. sguels 01 percent sulphur dioxide.

Taks 100cc. ~f above solution and malke up to 1000 ¢cC.
1 ¢coc esquals ,001 sulphur dioxlds.
Starch Water., Dissolve twe or threse grams of pure corn
starch (Oswego or purifisd table starch) in about 500 cc.
of hot water,stir until all lumps are in solution.
Total Sulvhur Dioxids. The determination may be made on
the same sampls In which the acidity was determined or made
direct by welghing 50 grams,disseclving in water,adding
phenol and making alkaline. In elther case make strongly
alkaline with potsssium hydroxidg,allow to stand 15 mimiies,
tYen maks acid with sulphuric acid,(One acid to two water)
add a few cc. of atarch watsr and titrate at once using the
stronger lodine solution., Titration shouvld be a=z rapid as
pessible.

Free Sulphur Dioxide. Sample is taksn in the same manner
28 for total sulphur dloxide except that aftor dstermining
the acidity the sampls is not made alkaline but starch
water is added and titration is madg at once,using the
dilute lodine solution.

Gluten Watar,Separator Sclutions and all Wash VWatars.

Take 100 cc. of original sample as recelved unfiltersd,

add & small amourt of starch watsr when necessary and

titrate with strong lodine solution,



Starch. Welgh 10 grams of assmple and wmake thin erulation
in cold water and titrate direct with wesk iodlne sclution
or 1f end reaction ls not distinct,owlng te excess starch
present,dilute and titrate an aliguot part and calculate
t&tal sulphnur dloxids.

Specific Gravity py Boaume' Scales.

Syrupye dlucose and all dMixing Goods are calculated at 100
degrees F. as standard,but owing te the vlscosity of the
liquids 1t is necessary to make the determinations at a
highar temparature to provide for the easy adjustment of
the spindle. Syrup and Glucose are welpghed at 142 degress
F. and onc degree Beaume' added to actual reading taken so
as to corrsct to 100 degrees F. One tenth degrses Beaume'
is allowed for every four degrees F. a8 2bove or bslow 142
degrees F,,s hatracting if below and adding iT above that
temperstura.

The sampls is put in coppor cylinders 10 inches by 2
inches 1n Aiametor and placed in & watsr. bath with the
eylinders completely surroundsd to within omne inch of top.
After roaching the reguired tempsrature the bath is. held at
142 degrecs for from one to twe hours io allow all air
bubbles to come to btop and to insure uniform tempersture
throughout samplsa,

The hydronmetsr should bs keplt in the same bath as ssmple
30 as Lo be of even temperature and shoulsd not be put into
the ayrup cold as the surface of sample congeals and keoeDs

spinde from sinking to propsr lavel.
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+3

he sample is svimmed Just bofore taking the Be' reading.
liviromebers ars allowed to drein bubt are not drisd before
placing in the sample. Readings ars taken at an angls of

45 degress,reading through the meniscus and thus having

the corract rsading at surface level of sampls.

After reading is taken the hydrometer 1ls pressed dowm
about three-tonths Be' and allowed to rise and reading again
taken 1o insure against the sticking of ppindls.

All hydrometers should be standardized against a set
of standards which has been checksed by pyknometer deter=-
minations or should be checked diresct by pyknometer esvery
few weoks and mecessary oorrscliona marked on stems This
checking. is required owing to the Tact that apindles in
constant use change in welght and als the snclosed seals
may become loosensd and =lip down a few tenths which isn
not notlcible by observation.

Canse syrup and Fancy Mixing Goods. 3ot readlngs are
calculated to 60 degrees F. The determinotion is made
the same as above excedt in case of sorghum where seven
to ten hours is required to get all air out of sampla.
Two degrees Basume' are added trthe reading taken at 148
degreas.

Steap Watsr and Starch Liquors. Beaume' readlngs are
taiken at 60 degrees F. and sample shovld be well shaken

in bath to insure perfact mixing,for every elght degroes

above or below GO degreag F one tonth dggreea Bemme

is allowed. If fpam causaed by fermentation Intarferes

with reading of ppindls a drop of fusel oill 1s added.



20.
Weight per Gallon Irom Speciflc Gravity.

Syrup,Glucose and all mixing goods. & four inch funnel with
long thin stem is stopned with glass rod and pisce of rubbar
tubing, The funnel is then filled and mllowed to stand sever-
al hours mwntil all air,sticks and Impuritiszs come to the
top. The plug is removed and sample allowed to flow inte
weighed 100 ce. Tlask nntil filled almost to neck,cars
belng raken not to get any sy»up on aside of neck, Flask
and syrup are welghed,then filled to mark with water and
placed In bath at €0 degrees FP. for ong to two hours to
insure wniform temperaeture. Wote i1hat flack is filled
exactly to mark then dAry and weigh.
Calculatione Thie welght of flagk should Le known by several
chaeck determinations also the welpght of flask plus water fo
100 coce mark a2t 60 degrees B. Thase welights need only bs
chieckad onca in two or thres months.

Tha welight of the syrup plus water,less the welight of
s¥yrup squals the amount te be deductsad from waight of water
when flask 1s Tilled to 100 ece. mark. The remalnder ig
dlvided by the weight of syrup aslona,which gives the
speciflc gravity. The specific gravity multiplicd by 833
aqual s pounds per gallon.

Light Ligeurs. The specifle gravity of all light liguors,

rmulations,etc. 1s determined by phknomzter or by Besaums'

reading end calculated from sultable tables (chemical handbook )

In Pyknonreter dgterminations liege 25 or 50 cc. pyknomet er

I_l‘l

with capillary side arm gradnated every 1/8 or 1/16 inch,



the water value of wsach mark being detrrminegd at 13 dsgrsos
C. seversl timegs. The thermomaster should be grownd into
stopper. As nones of these ligulds are volatlle the cap
on the capillary arm may have fine hole ground in top to
allow Tor the adjnstiment of level of liquid in arm. The
bottle is £11lsd with sample,capped,cooled to 153% and
lirne to which liculd extends in arm noted,then drisd snd
welghed, The weight of sample‘at ary mark divided by welght
£ water at same mark gives specific gravity.

The pounds per gallor may be determined by Beaume' or
specific gravity determinations by Folleowing formulse.

145 = Ba' X +883=Pounds per gallon.
145 4+ (145=Be")

Corn 0il.

D11 ig determined by means of Soxnlet extraction avparatus
using earbon tetrachloride as seolvent. The sample is
welghed and put in fat free thimbles with small piece of
gotton on top to hold sampls, Put small plece of cotton
in axtraction funnel,insert thimble and connsct to 150
cc. Wide necked,flat bottom £1lask of known welght. The
extractér is ©illed with enough carbon tetrachloride so
that 285 to B0 ces will remain in Flask when extractor 1s
full to syphon arm. The apparatus is then connected %o
condenseor and heated on hotr plate or In steam bath from
four to seven holirs,dsperding on amount of oil present.
Thes process is continucus as the carbon tetrachloride is
volatilized in flask then rasses through large side arm,

extending above thimble ig condensed and falling into
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thimble percclates through sample extracting the oil

which is atitomatlcally syphoned through small arm bsck

inte flask, The carbon tetrachloride is again volatili-
zed,leaving the extracted oil in flask, At the end of ex=-
traction thimbles are removed from extractor and the carbeon
tetrachloride is distilled as above,c¢ollecting in extractor.
This distillation is carried on until three to five cc. of
chloride is left in flagk., The flask is then dlsconnected
and dried in air oven at ninety dsgrees C. for one hour
or until all tetrachlorlde 1u evarorated,cooled,welighed
and calculated the increased weight of flask as oil.

For gluten,oil cake and feed use flve gram sample,starch
and slop ten grams and germ meal two grams. The molsture
should be undgp two percent to avoid water extraction or
extraction of resinocus matter.

Fibre.

Fiber in Peed,0il Cale and Slop. Teke two grams of the
raslidue left from ell dotermination,place in 500 co.
arlsmayer Tlask and add 200 cc. of beiling sulphurlc aeid
1.25 percent,loossly cover flask with small watch glass,
neat to boiling and boil for 30 minutes,filtsr on a
wolghdd hardened filter papsr,wash with hot water and
then wash back into same flask,by removing paper from funnel
and opening on large watch glass,with 200 cc.l.25 percent
sodium hydroxide,frss from carbonate,or wash into flask
with 100 cc. hot water and add 100 cc. bolling 2.5 percent

sodium hydroxide,heat at once to boiling and boil thirty



a3
minutes,adding a drop of parafine oil will partially re-
duce the excousive Frotning at thils stage. This step muat
ba closely watched and agltated to prevent loss from froth-
ing. After bolling,fllter at once on same papser used above.
Thoroughly wash with hot water and finally with a little
alcohol and sthar. Dry to conatant welght at 100 degrees
¢ and weigh., Determins the amount of ash by incineration,
aleso the loss in welght of blank papsr teeated with hydro-
zide,nlconol and ether and deduct from total weight of
residue above. Remainder 1s calculated as fiber. Cars mast
be taxen not to vary time of boillng or strength of solu=
tions used. Also determination shoulld be caerried on as
rapldly as possible to 1lnsure check rasults.

Ash.

In Feed,Gluten,il Cake,etc. A two gram sample 1s heat-
ed in platinum crucible at low heat until most of volatile
matter is driven off. The temperaturs is then raised to
rsd heat until ash appvears gray or greyish brown. Cool,
molsten with alcohol and heat again. ligpeat until con=-
stant weipght is obtainad.

Germ and all products high in oll or phogohoric aciad
are not treated with alcohol. Also use old crucibles as
ash la in naturs of resinous fusion snd crystallizes
platinum very rapidly.

Glucose, Syrup and 21l hsavy liquors and stesp waters.

A fifty cc. sample is evaporated to dryness in weighed
platinum dish on a steam kath,charral at a low temperat-

ure over direct flame,thsn heatsd tn constant welght at high
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temperaturs. Dish should be partly covered Ly pilsce of
platinum foll throughout datermination to avoid mechanic-

8l los3.

Carbon Dloxide.
In Syrup,Glucose and Mixing Goods. Fill a 500 cc. Erlemeyer
flask to nsck with sampls,allowing only one or two cc. of
alr space betwsen sampls and bottom of close fitting,one
holed rubber stopper. Connegct small bore glass tube with
flask and paas into test tube of calcium hydroxide solution,
also stoppered. Allow to stand from one to five days at
room tempesraturs. A white prascipltate in tube or white
£ilm in glass tubing whers alr meets .surface of calcium
hydroxide solution,indicates the presence of fermentation
(carbon dioxids).

IT fermentation is well advanced cornnrnect sample as pPro=
pared above to welghsad potassium hydroxids bulbs and allow
to Btand twasnty-Ffour hours and weigh. This gives coamparative
results Only.

Sulphuric Acid.
Determination 1z made gravimstrically by eveporating 25 to
200 oc. of solution nearly to drynsss,ndding ons to two
drens of hydrochloric acid,il necegasary,and 50 cc. of watsr.
Heat to beoiling and add 1 to B8 ce hot barium chloride
solution (1 co squal 4o 01 barium sulvhate). Boil 10 miwsites,

ool and allow to stand severnl hours.Filter and wash with

i
by

G

watar,containing a few drops of nloohol.Dry,blact in platinmam
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