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Diotribution or Salt and Moisture in Butter 

as affected by storage. 

During rooent years the compoaiti9n of butter, 

:tro.r:t a quantitative point of viev;, has ))een a subject of 

ccnoidcra.ble intcrcDt. Reporto of thousnnds of analy-sea 

tor mltt(.:r and other consti tuenta have o.ppeared in various 

publ!oat iona from time to time. but do.tn. snowing the 

d istri'but it>n of thia moisture a.nd salt thr·o".lt~hout the 

psckar~o o.s affected by storagct is not very abundant. 

Hence it ho.o aeem.ed desirable to obtain o.dditional data. 

on t his onbjeot. 

Such a. study is dec!:),ed nll the zno r ¢ advisable 

oince in th~ past few year3 many compl~intn have been 

received by the Federal Authorities aeainst dociaiona 

handed down by the Courta agninst excess moisture. the 

ObJections being bused ~inly againot tho method of 

sampling the butt~r. 

Butter ~hich contains sixteen per cent or 

more lllO isture a hils been de'fined by Justi ce Burton of the 

United ntatea SupreL'lG Court as Aclul terated :.utter. 

The Treasury Department baa ruled that butter 

suspected of beine adulterated shall be sampled in the 

follov:ing manner. "A V- uhaped wedee fro.e opposite nidos 
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or the tubo or cube a at a point not lo'r/Cr than one fourth 

of the depth of the package from the top. nor hieher than 

one hnlt such depth !rom the bottom, tlleoe two portions 

to total not lesa tho.n one hnlf·~ound in -uoight. ilowever 

ouch oamplins may be cade by a trier, when the manuf~cturer , 

owner. or holder oo requcoto in writing and waives any claim 

for damages to the 9ackage oo sampled.• 

Since so much emphasis is laid upon the moisture 

content of butter it io well that more should be known con­

cerning the distribution or thin rno isture throughout the 

packa,ce. 

Hiotory. 

During the early nineties we first find our 

attentionn bc'ing called to the i:nporta.noe of the mo iature 

content of Butter. A. H. Allen (3) found butter to oontnin 

as high ae 25 per cent of mo ioture, which he clnimo is 

entirely too high, maintaining that 12 per cent io auffi· 

c1ent o.o fo.r o.a the appearance o:r butter io concerned and 

when in excess of 16 per cent the kecpine qunlitics or the 

butter iG injured. 

llr. Hehner in the same paper claimo. that 13 per 

cent should be the limit and anything above 15 per· cent is 

either culpably added or ncglicently left in and the excess 

is not onlt dctrimcnt~l to the ~ublio but nlso to the 

merchantG themselves. 

At a Danioh butter exhibition, (4) or 2.091 

samples of export bu~ter better than 85 per cent ore 

round to range between 15 and 16 per cent and F. 7 •• oll 
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elnimn that the qunlity of the other 15 per cent was 

materially lowered. ~hether tho ~isture wan below 13 

per cent or above 16 per cent . 

At still another exhibit held in Donw~rk, (5) 

of 790 tubs of su~Ar butter 109 swmplcs or 14 per cent 

lost brino on beix1g kept for fourteen dayo. while 477 

aampleo. out of 1072 tubs or 44 per cent of the tubo of 

winter butter lost brine. The surrmor butter looinG . 05 

pound per tub fesr the two VIecka while the winter butter 

lost . 22 pounda per tub. Au a rule this loos was not 

due to a greater ~ater content. there being no apparent 

connection between the two • 

. Dr. Vieth and H. D. Richmond ( 6) in an ano.lyois 

of 460 smnplea of r..ondon Butter found tha.t the majority 

of samples ranged between 11 and 15 per oent of moisture . 

2o samples containing more than 15 per cent of moioture 

wl111e 65 contained leas tho.n 11 per cent, honcvcr ·only 

5 were found to eonta.in !!lore than 16 per cent of moisture 

and as a rc-sul t of the sc irrv(!sti(:a t.iono the authors rec­

ommended for Englnnd that adulterated butter ahould be 

only trult butter whieh eont~ined more than 16 per cent 

moisture. 

In purnuinc thcoe cnalyoes further Riohnond found 

by experix;:tent thn.t the loss of 11a.ter from Ga.lted butter ua.s 

practically complete after the firut week, but it is quite 

legitimate for this loso to continue in average butter from 

10 to ~oday:a • 

From further exuerimcnt on English butter by the 
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~am~ Richmond it io round that the content of the unsalted 

:"rench bu.t.ter wo.u 14.46 per cent in num:nor and 15 . 09 per 

cent in wint r hil~ with both the oalted and the unao.lted 

English butter it waz 14.17 per cent in oummer and 13 . 3~ 

per oent in winter . The !'rooh Enr;liah butter looing a 

vury small aoount of water on kcepil'lf: .hile on the contrary 

the oalted butter lost 1ater quite rapidly eopecinlly during 

the first day or t\.O artor making, and more slowly during 

the next .. eok, when the looo nearly ceo.seo. It appearo that 

the loos of water t.rom fresh butter io due chiefly to evap­

oration. and the loon of ater from oalt butter chiefly to 

brine runninp, out. Duplicate analyses of fresh butter 

taken from the oame lump have never been noted to vary 

over . 06 o'f n per cent 1hile difference of • 7 per cent is 

not uncommon in duplicate analyoes nk~dc of salted butter 

from tho snme lump. 

Fidskr (7) in 1041 oaQplcs of s.edish butter 

82 per cent of theac cont~ined trom 12 to 1~ per cent 

of ~1ature and 68 of these namples or 6t per cent ;ere 

found to looc on the nvero.ge of 201 era.mo or '/ oz. per 

tub which in the cnae of a 60 pound tub 1ould mean .71 

of a por cent. 

From c:tperimento made a.t the Kleinhof Fapian 

- pcrimcnt Station by R. Eichloff (8) we find the follow-

ing rcnults recorded, of butter packed in closed tubs and 

etored in an ordinary cellar. 

Frenh butter from churn 
Snme butter one month old 
SWoe butter four months old 

oiaturc 

13.15 per cent. 
12. 08 per cent. 

6 . 69 per cent. 
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Relnigfo io ( 9) in nn analysis of 450 tubo of 

Finland butter found tho avcraee ~inture content to be 

12. 3 per cent ~ith n ntaXimum of 16 per cent and a min• 

imum of 9 . 2 per cent. 83 of theae sru!iples leo.ked 10 or 

~re grnmn during ntora~o the ave~age being 181 grams 

with the lil&Xiro:um t:~howing 985 grams. 

At Cornell, Pickerill and Guthrie ( lO) found 

that ".'there pound printo a.re lnosely placed in the small 

store ~e~igerator they wil~ l ose sufficient uater in 

leoo than ten daya. no that they will be below the legal 

limit :tar one pound packaeea . 

The Califo.rnia. experiment ·station through 

L. M. Davis'(ll) report that when butter is kept in cold 

nto:t"'ag¢ to!' throe months it ':Jill show on the a.vcrnga . a 

ollrinkag,e of . 6 of u :per cont. however no fisures were 

ei"lf-en with rec;a.rd to ordinary storage . 

In an endeavor to mo~e thoroughly prove that 

butter will l ose ~isture rather than absorb the same , 

Y!. Theopold , (12} tests i ndicate that when butter is 

moistened ox"rnelly or plaoed in cold water for 70 hours 

it will not increase in weicht aa e-videnoad by the two sam­

pl es which before treatment coatained 22. 9 and 18. 8 per 

cent respectively while after ~reatment the moistur e con­

tent had dropped to 22. 6 and 18 . 2 per cent . 

In attempting to determine the cause for the 

aop:::.rat1on of water from butt~r . o. Hoffmeiater, (13) 

decided that no definite relati onship exiuted between 

t he sepQra.tton of wate:r and. the consistency and water 
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content of the butter. In attempting to deter~ine the 

deeree of water neparation, it r.as ~ound that the amount 

of water was ditferont in tho various areas of the same 

sample and tbat the sample or sutter containing the highest 

amounts of water had the superficial appearance of being 

the driest. 

Tho causes for the aepsrntion arc probably due to 

various methods of manufacture and possibly the chemical 

compoei tion and mechanical structure of the fat. 

Guthrie and Roes (14) in noting the distribution 

or moisture in 51 oamplcs shortly after churnincr found that 

in some samples the variations wcx-e a.o high ao 4j- per cent 

while in others they wero as low ~s .1 per cent. How&Yer 

theue sampleo were only tested once and no observations were 

mnde with regard to the movement or retention of thio moist­

ure ao might be affected by otorage. 

At Illinois, Leo, Hepburn and Barnhart. (15) have 

shown that even different samples of the same butter will 

show a variation in moisture of content ranging from .1 to 

1 per cent, oaid snmplos being made up fror.~ a nwnbcr of 

omaller samples being taken throughout the whole mass. 

J.lcKay and Bowen, (16) with 36 samples have proven 

conclusively that butter at the enda of a churn will contain 

considerable more moisture than that nt ~e oiddle and rrom 

thio data it in easy to assume that different tubs fro~ the 

same churning will vary considerable and the same is easily 

seen to be tru$ or saoples taken from different parts of 

the same tub. Co.rryine their experiment further they avcrnged 
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the moicture content of the butter from 'the tv;o enda tmd 

center and compared this ,ith th~ composite .nd in uost 

caeeo the compu icon wao very clooe but en sampling the 

tub& or butter the followir.g day in twelve of the thirteen 

cnoeo they found the moisture content to have decrenued 

materlal~y in aome cases cotlaiderably over l per cent. Then 

in sampling thEs va1·ious parts of these tubo they obucrved in 

r10st cases at least that J.ess rooisturo v;a::; found at. th~ top 

and ~he but.tom of the tulJ tr.an 1n tho center but t his va.r­

in~ion in moat eases was ve1•y alight . 

Cohen (16) has uhown us that the butter in the 

churn will vary considerably in moisture cont3nt as proven 

'oy the eroo.t variations in IDiature of the different tuba 

of butter taken from the onma cnu~ning . 

Such ie the 'b.t'ief .lliutor-.t of tho va.riationa of 

moisture in butter but it is even ~rc difficult to decide 

on the method of a~pling and the system to uae in the deter­

mination of the moioture bacauoc ot the seemingly nu~bcr of 

different methods, none of Ythioh arc too utrongly recomll!ended. 

The average ~ater content o~ 50 samples of South 

Australian butter ~a determined by G. s . Thom~on (l?) ;an 

'found to b e 11.7 per cent. The butter trier ms found un­

reliable no a practical su:.i.de for judging the &mOun'«. of 

water in l'~uttcr. 

J. anters (18) mainteins that an excess of ~ater 

in butter io an adulterat ion the oame as the addition of fat. 

In determining the water content of the butter after storage 

one ~1st take his saruplA from the central portion ns the 
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exterior ho..s ltrs·t m1.1oh of i ·ts moistt!l'e by e~raporation .. 

~Y :run.."ling the t1:ie1· the en~i:t-£; l~.ngth o.f the tub 

and then us ill£; tl'ltJ snti.J:>e aam_ple to de i:.~r.mine the noietu.re. 

by drying in a high preosur9 even the int~rior of whiob 

may ~e cloue to 250° Fahrenheit or wo~e. is the only way 

to secure a.ccurnte r-eaulto according to Fa.l'~ington. ( l9) 

H. H. Dean (20) recommended the determining of 

mointure by drying aampleo in small tin pane in a oteam 

oven. end, a£ter two of this method run aide by side d tb 

both the Gray and the Richmond methods highly ~ccowtJenda 

the former. 

F~om oeve:re.l Danioh analyses we fin(l the :following: 

·( 21) Chemicul a.na.lysis of drying ·5 gm. in smnll porcelain 

dish with nbout 15 gtn. pundoe ot.otle at loo<> for two h<>urs 

averaged 14.66 per ecrat. The English method of drying 10 

grn. in porcelain dish ov~r direct il~e for lO minutes, -

using glaaa ntirring rod. avoraged 14.79 per cent.Imonly 

6 of ~he 50 samples were highor reaulta obtained by ohem­

ieal method. While the Gray- method gave lower renul ts than 

~he ahemical method by an a~orage or 0.31 per cent. 

'!bus it iEJ seen that thexoe is a-onnidero.ble var• 

iation in the methods used by ~ different investigators 

for -the determination of salt and moisture in butter. 

11~1'1)0 ~"' • 

Ihe l~Ul'pose of tlliu inve-atl~<ltii.'H'\ '1ill he to 

determine ju.st llfH'l much the w..olsture eontent ot butter 

w·ill va:ry in various portions of the aarJe packa.go and to 

note in wha.t cUrectionz the .moisture lta.a a tendency to 
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move and whether or not the ualt is carried alona itll the 

~ioture or depooitcd in place . 

Uethod of Procedure . 

The SQQpleo of outto1· were obtained fro~ the een­

e:::-al run or butter as ma.clo in the Collecc Crea.tlery during the 

yea~. The sample conoisted o! a five pound tub taken in­

discrimina tely fro all parts of tho churn. Tlle tub having 

been soaked in t;n.ter for at least 12 hours before usine. The 

omtrple ·.,as then placed in the crea.mc:ry cooler, where the 

temperature for tba paot year heo ranged from 38 to 65 degrees . 

At the same ttme a co~aitc saople ao tnion fro~ the churn 

and the moiature and oalt content determined. The uamples 

were analy2ed ~or moioturo and oalt after the following pcr­

iodo of storage; tirot7 t wenty-four hours , then seventy-two 

hC?uro, sevt:u daya. fifteen days and finally thirty uaya. 

Six oa.mples .1tn·e to.:ken from eaeh tub at e a.eh period, ~bree 

of wltich wore selected fro~ indiocriminntc portions of the 

top of the po.okf.l€"e and three from the lower :portion. The 

loca.tian of each 'mmple n•; taken from the tub was carefully 

noted for future conolua i ona. After eight, five pound tubs 

had been experi~nted ith in this uny, uno sixty pound oube 

\71:\0 used in order to note whether or not the resulto in the 

case of the cube ~ere stmilar to those obtained in the soall 

tubs. 

The samples consist ed of nbout 5 grnma of butter 

secured cy the trier which .1aa then placed in oma.ll aluminum 

pnno and placed in a hot water b~th oven. nnd held until all 

mo ioturc vaG dri ven off. 
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The oal t ~.no det,crr:ined by diluting the reni<lue 

to 250 c~ ,,.ith hot water and titrating ith silver nit-ro.te 

1?.6 cc of this nolution then ealculatin~ for the perccnt&ge 

of aalt prcoent. Duplicate titrationa being made in all 

inotunoen. 

Dit:cuzsion. 

~~om t.lle <!eta. fJtl the red we find tha.t there is 

consic!or~ble variation in tho moisture nnd oal t content 

of different parts of the same package when taken nt the 

au~ timo . l.'hc ereat.ost vtn·iation of ouch samples was 

f'ound to te 2.75 per een\. ~hile the lowest variation !las 

. 01 }lOr cent in the eaae o1· the moisture '>Vhile tho salt 

Ghowed n vu.riation .ot· ;79 per ecnt in the oa.ae of the 

maxiO'tl.t:1 variation \Yhile t11.e minimuo variation tta.s only 

. 01 per ceut .. 

Further i:f we conaidel" an average of' all the 

axperi~ents we will find a a r auual dcc~eaoe in tho amount 

of ruoioture concained after en.ell diftercnt period of 

otorage o.nd tllia difference f or e..ll nine snmplca is 1 . 26 

per cent in the oaoe of the moisture while it is . 26 per 

cent 1n tho caao of tho salt. ~heoc figurco also uho~ 

that 1r~nt tJf this looo of moisture to.kca place durinc the 

firat acven da.ys since .aa per cent of the moiotu;re content 

io loot in this time and . 21 per cent of the total wnount 

of th~ salt loot. However not all tho individual samples 

follow tlli a order but the variations a.rc the exceptions t1.nd 

these may be cnuocd by the exceedingly high moisture or 

salt content of one ainele namplc, ouch a sample in all 
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probability being t.a.l:cn :from a. wa.ter pockot i n the tub or 
butt.cr. 

cur do.ta u.l though not so eonelusive. nc-werthelesa , 

oho~c tho.t the lor-·et· r;a.mpleo horre a tendency to eortto.in 

mort. roo isture t>-..nd .salt th.:m thone f:rc r.t the top of tha pack• 

nge.. :::uell results mey be due to one ot two cauocs .or even 

both. J.:ither tho moist.ure naa!" the top has cvnport~.t.ecl off 

or else the 1roiuture has a. tendency to work towards the 

bottctl and finally t•tlt ~f tho et~le entirely. 'l'he eal t 

variati¢n of the top and bottom s~plea io ~lso nearly 

identi~~l with ~he moistu~e va~iation and this would lead 

one to sttp)tCdJe tha t the tHtlt in it.s discolved f6r.m is 

cal"ried a.li>ng with th.e mcPfe!l~ent cr t-lle moisture r~.tho~ 

than th.:~t the saJ.t solidifies out and ie depcsited in 

Tho data ft~ther s!~~ that the eamples necr the 

outnido contain.oouaider n.bly lesn moisture than thoRe near 

t.he :r,'liddle and the orune io true of the salt content sho91ing 

ao before that the m:> isture a.nd tha nal t either leak out or 

are evaporated otr and in any esae it 1$ possible to presume 

tl1n.t both a.ctiona tnkc -place. 
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Conclusions. 

All conditionn under wllich the preoent expcriu~nt 

waa conduoted,·being considered, ~e may arrive at the fol­

lowing conclusions: 

1. The coisturo and aalt content of butter varies con­

niderably in di~fercnt portions or the sample. 

2. Butter will loae both moioturc and salt in varied 

amounts during etorage. 

3. In general, butter after atoragc contains more salt 

and moisture at the top or the package th~n the bottom. 

4. nutter , after otorage contains more moiature and 

aalt near the center than at the outside. 

5. The loss of salt and mcisture seem to be in direct 

proportion, which would indicate that the brine oozeo out 

r ather than that the water evnpor~tea. 
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19 

Tub I a.rtor 1 day 

Sample Humbe.r Uoisture Balt 

l 12.26 l.3B 

2 12.91 1.41 

3 12.,48 1.28 

4 12.52 1.25 

5 12.13 1.53 

6 12 .58 1.26 

Averaee 12.48 ' 1 . 32 

I 
Tub I atter 3 days 

Sample Number Uo ieture Salt. 

1 12.91 1 . 4'7 

2 12_.44 1.20 

3 12.20 1.52 

4 12.05 1.26 

5 12.01 1.59 

6 12.17 
' 

}:.47 

Ave~ age 12.29 1.42 

Tlib I after 7 da.yo 

Sample Number Uoisture Salt 

1 10.57 l-.1.2 

2 12.48 1.40 

3 12.79 1 .. 33 

4 . 11.88 1.21 

5 11.54 1.20 

6 10.79 l 38 ~· ! 

Average 11.67 1.27 
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Tub 1 after 15 days 

Sample Number Yo iature Halt 

l 12.86 1.40 

2 12.25 1.36 

3 1~.00 1.26 

4 11.04 1.36 

5 11.20 1.1? 

6 11.89 1,!22 

AYe rage 11..95 1.32 

Tub I after 30 days 

6ample liumb~r Mo isture Salt 

l 12.52 1.49 

2 11.83 1.2'7 

3 12.13 1.32 

4 11.45 1.23 

5 11.42 1.22 

6 12,74 1.34 

Average 12 .. 02 1 .. 31 

Summary Tub I 

Averages Moisture Salt 

Af"ter 1 day 1 2 .48 1.32 

At'ter 3 days 1 2 "29 1.42 

After 7 days 11.6? 1.27 

After 15 days 11.95 1.32 

After 30 days 12.02 1.31 

Churn Sample 12 .99 1.30 



21 

1 day 3 days 

0 0 
0 

7 days 

0 

0 0 
0 

15 days 30 days 



2:2 

Tub II a.rtcr 1 day 

Sample Number !!o ieture Salt 

1 13.32 1.66 

2 11.62 1.31 

3 11.43 1.36 

4 13.21 1.32 

5 11.39 1.30 

() 11.3~. 1.25 

Average 12.05 1.36 

Tub II a.tter 3 days 

Sample liumber llo i oturc Salt 

1 12 .37 1.41 

2 12.46 1.2'1 

3 11.95 1.54 

4 11.74 1.44 

5 11.63 1.43 

6 11!50_ 1!41 

Averoeo 11.94 1.41 

Tub II nfter '1 days 

Sample lfwnber J!o i ature 3a.lt 

l 11.02 1.27 

2 ll.GO 1.35 

3 11.85 1.26 

4 10.99 1.34 

5 10.97 1.36 

6 10.54 - 1.36 

Average 11.16 1.31 
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Tub II after 15 day& 

0 Wlt;Ple !lw!lber !loieture Salt 

l, 10.7o 1. 07 

2 9.66 1.10 

3 12.29 1 . 53 

4 11.66 1 . 33 

5 10.50 1.·19 

G , . 10,!28 - ' 
1 . }9 ..• 

I Aver4ge 10.91 1 . 23 

I 
Tub II a.rter 30 days 

Sample Num.be:t.· !l.toiature Salt 

l. 10-.38 1. 02 

2 11.18 1 . 43 

0 10.56 1•29 

4 11.31 l•o? 
I ' 

6 1o .. as 1 . 30 

6 ll . 6Jtt ',l,ly_ 

A'~erage 10. 9'1 1.22 

Swr.a.Dal.'Y Tub II 

Avtn.·ngc.Hll lfuiature Salt 

I Aftor 1 da.y 12.05 1.36 

Arter S days 11.94 1 . 41 

After 7 days 11.16 1. 31 

A"f~er 15 days 10 . 91 1 • .2S 

After U) days .10,~7. 1 . 22 

Churn Sample 11. 34 1.39 
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Tub III n:rtcr 1 day 

F :ple Numbe:!." J.!oioture lt 

l 11.08 1.90 

2 10.?0 1.89 

3 11.10 1.ao 
4 10.9~ 1.93 

5 10.67 1 . 93 

s 11..80 --- 1.9? 

ktcrar-c ll.OG 1.90 

Tub III after 3 days 

f tunple Ur:mbcr t:oioturo Salt 

l 11.80 2 .08 

2 11.52 1.9? 

3 11.30 1.94 

4 11.~9 1.,89 

5 ll.Ga 1.80 

G J] ... •!J.L _L..~ 

Average 11.49 1.93 

Tub III after 1 days 

Sample liurnbcr l.ID iaturc Salt 

1 10.34 1.84 

2 10.69 1.71 
... v 10.71 1.'72 

4 11.43 1.6? 

5 10.90 1.'73 

G 11 . :)1 1.85 

Avcrnc;c 10.89 l.7a 



26 

tub III att-er 15 daya 

Sampl.e Num'ber Uoistur~ Salt 

1 10. '75 J. . 'lO 

2 ll 110l 1 . 98 

0 10 .. 46 1 . 6].. 

4 10 •. 66 l .?o 

5 11. 18 l.'lG 

6 Tf( 9 t 7,6 ••• it.§~ 

Aver~e 1o .. s• 1 . 72 

fub III after oo days 

Sample li'Ul!lber ltoiatl.U"e Sa.lt 

1 lO . ~l 1 . 58 

2 s.ss 1 . 52 

3 11.07 1 . 56 

-~ 9.82 1.,'17 

5 9 .. .fl5 1.62 

6 9 .8~ 1.?0 

Average 10.12 1.63 

Summary tub III 

Averages :t:o isturc ~alt 

After l day 11. 06 1.00 

After 3 days l.l.tl9 1 .93 

A:tter ? days 10.09 1 .,70 

After 15 days 10. 64 1 . '72 

After 30 days 10.12 J.. o3 

Churn Sample 11.09 1.99 



00 

1 day 
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2G 

Tt.tb IV after 1 .:la;r 

Sampl:t} ::u!:lbe!" Uoi~ture SaJ.t 

l. 13. 27 1 . ?6 

2 12. v'7 l . G9 

3 l o . l "t 1 . ?5 

4 lS. Z3 1. 61 
.. 1 2 .94 ~.68 0 

{) ~3 tn • .. .............. l ' "{}.S,_ 

A 'I'~ :rat;~ l3.4t1 l . ?l 

Tub "J:v a.f'tar 0 d..:l."'JS 

sample littm.ber Moist,H•a Balt 

l 1 4 , St) 1 . :92 

2 l4.4n 1 .• 9'7 

J 13.5() 1.99 

4 1 3 ,79 1 .. 76 

5 l3~Cl9 1 .81 

G 1 :5 .99 '" .............. J.&Wf • .Q_ 

A1u:rco.c;c 1·1.01 l.B6 

Tub IV <l>i'i..er 7 dnyn 

srunplo 1 ;1.11Jibar ltoiotu1.>e Salt 

l 12.3~ 1 . 54 

2 12 .~~ 1.5.3 

3 1 ~~ . ao 1.56 

4 11.7:!1 1.40 
... 
n l e .. ,:u 1,47 

6 l2.t1l 
----~ 

.. 1.:15_. 

AveJ.•age 12.~:!2 1.50 
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~b IV alter 15 day& 

Sample liumber lloistw;oe Salt 

1 12. 64 1 . 71 

2 12. 35 1 . 50 

3 12.4S 1 . 68 

4 12.23 1 . 44 

5 12. 58 1 . 55 

6 12. ))4 IF },52 
12. 54 1 . 68 

Tub IV o.ftcr 30 daya 

Sample liumbe:r Iloisture Salt 

I 
l 11.47 1 . 22 

2 11. 73 1 . 37 

.3 11. 60 1. 43 

4 11. 67 1.31 

5 ll . &? 1. , 34 

0 lla22 IJ~.AI -

Avernge 11 •. 61 1 . 33 

Suuuna.ry Tub IV: 

Averages llointur6 Salt. 

Art.er 1 day 13.48 1 .?1 

After 3 days 14 •• 01 1 . 86 

After 7 daya 12.22 1. 50 

Aft.er 15 ~s 12. 64 1.58 

,\fter 30 dc.ye 
" 

. 11, 6!1,. );:. 33 

Obu~n Sample 13.98 1.86 



0 

0 

0 

0 
0 

15 days 

0 
0 

30 

0 

0 

? days 

' 

0 
(i) 

0 0 
® 

0 

3 days 

0 

0 
0 

30 days 



31 

tub v after 1 day 

Sample Number l!oioture Salt 

1 - 11..24 1.&9 

2 11.29 2.06 

3 11.18 2.10 

4 ~l .tH3 2.oa 
5 13.93 1.&7 

G 12, 59 ~hfi! .• 
Ave~ age 12.03 :2 .04 

tub v after 3 days 

Sample number Uoiature Selt 

1 11. 36 1.'12 

2 10. '77 1.7-5 

3 10 .~ 1 .. 68 

4 9 , 92 1.56 

5 10. 38 1.'18 

6 *0 , 5§ 1. , 64 • 

Average 10. 56 1 . o9 

fub v after ? days 

Sample !-I umber l!oist.ure Salt 

1 11 , 57 1. 92 

2 11. 06 1 . '76 

~ 11. 43 1,57 

• 11.~12 1 . 1'1 

5 10.~1 ·1.55 

6 ,11, 7~ 1 1~6 

Average 11.33 1 , 65 
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1'ub V after J.5 day s 

Semple Number 

l. 

2 

3 

Avora.ge 

l 

2 

3 

4 

5 

After 1 day 

After 3 dnyn 

After "1 de.ya 

After 15 dnys 

After 30 days 

Churn SOJll.Ple 

loiature 

tl .86 

10 . 29 

10 .al. 
10.82 

10 . 22 

o.oo 

9 . 40 

Summary Tub V 

l!oistU!"C 

12. 03 

11.33 

10. 56 

10 . 22 

"'~ ,.4Q_ 

12. 17 

Salt 

1 .72 

1 . 57 

Salt 

1 . 59 

1 . 59 

Salt 

1.65 

l . G9 

1.59 --



0 

1 day 

0 0 

15 days 

0 

0 

33 

0 
0 

7 days 

0 

3 days 

® 0 

0 
0 

30 days 

0 

0 
8 

0 
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Tu.b Vl ai'te-r ). day 

~· nmle J: umbE!:r: .. Uo 5. ~t ure Salt 
,., ll . 69 1 . 39 

2 11.89 1. 49 

3 11. 46 1,.36 

11 12.30 1.53 

5 11. 52 1.53 

~ ...J.~-.14_ ,J;!l? • 

Avo rage 11. 83 l .-51 

Tub VI tl:f'te'r 3 dayo 

Sampl~ numbe~ !!ointuro Galt 

l 11.8~ 1 .46 

2 11.96 1 . 4'1 

3 ll.Sl 1 . 46 

4 11 ,.76 1 . 43 

5 12. 08 1.48 

0 -l.~·JJ7 ..... 1 . 51 ........... , 
Av(2:raee 11.89 1.47 

Tub 'II 3ft()l" 7 days 

S.~le NU.TJtber· Moiaturo Salt, 

1 10 . 31. 1.21 

2 19.18 1.3'7 

3 ll.GG 1 . 55 

4 11.99 1.45 

5 11 .. 51 1.28 

6 .. l+~.=~ 1, ~5§. 

11~50 1.42 



3t: 

'!'Ub V1 t:Jttcr l.5 dnyu 

Sam~l.e Nwbt~r t'to i c. tu1 .. e Bnlt 
., 
.I., 12 . 22 1 . 64 
~ ll.02 1. 34 #<I 

•l .., ll . S!J 1 . 47 

·l ll. 06 l .. ~7 

5 ll .. 03 1:.51 

c t~.q]_ . l•'rl 
Avers..ge 11.69 1.48 

Tub \'l ru;'"tel" ~0 d.C.yG 

Srunple 1~\lJlbcl:" 1Jo iti't.Ul.'O Ealt 

l l0.6l 1 . 52 

"' ... lc.og 1 .5~ 

3 ~2 .. 24 l..&4t 

4 1::.ee 1,.6-~ 

,6 11.09 1.41 

6 10 '7~ ,..,~.J:~ ~~o .... 
Avera.:re 11.~9 l.&l 

Guma:rat"Y !rub VI 

Avera.:":es l!o i a tu:..-·e Salt; 

.A.fter l. day ll.~Zi 1.51 

After z day a ll .. <l9 1.4·] 

Attar "1 days 11.50 1-.42 

A! toy J.5 da.ya ll.a9 1.48 

Art~l.~ 30 daye 1 't ·:')(} - ' .... ,- ~ 5"' ~t dt ••. 

CJ~u~.-n Se..nll?l$ 11.84 1.50 
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00 
0 

15 days 

0 

36 

7 days 

0 

) 

I 

0 

0 

0 0 
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7//" 

'J'b . .,li nt•tor 1 'y 

Gampl r .1be:r oiature Snlt. 

1 10 . 94 1.38 

2 12. ~~ 1 , 62 

s 11. 8/l 1.'.3 

.c. 11 .0~' . 51 

v 11 . 80 1.43 

$ 
I lJ~ 2. - l,l'/ 

J.ver~e 11. 65 1 . (12 

:j.:~b II nft.Jr 3 days 

CAmplc nun1b\ r bieturo alt 

1 10.{)6 1.24 

2 ~ .&1 1 c·w • .&;.:.> 

s JJ . l3 1.50 

tl 10. 75 l . Zl 

5 '10.41 1 . 49 

s ... ltJ..j-2- 'lt24 

Avaraso 'lO ..... l l..5J! 

tub Vli ttc1· "i days 

Sai:1Jile lium'ber ifJ':L"UI'G Salt 

l 10. 59 1 . 29 

2 10 . 52 1 .~5 

3 10.19 1.sa 
10 . 94 1 . 50 

5 10.01 1. 42 

6 9.!;;3 } al5 

Ave1•age l.O . :50 1 . 35 
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!rub VII a.rter 15 da.ye 

Sample Number Ul:liuture Salt 

1 10. 63 1 . 52 

2 10 , 05 l . 3a 

3 11, 48 1 ,79 

4 10. 61 1 .,23 

5 10. 68 1 , 51 

G 9 , 53 l , gG 

Average 10 . 50 1 . 45 

Tub VII after 30 days 

Sample Humber 'l!oisture Salt 

1 9 , ?0 1. 19 

2 9,96 1 . 35 

3 10, 35 1. 29 

4 9 ,93 1 , 28 

s 10. 22 1 , 27 

6 3.0,42 
I l a3S· 

Averag.e 10.11 1 . 29 

SUmmo.ry Tub VII 

Average$ lito isture Salt 

A:fter 1 day 11 . 66 1., 42 

After 3~S 10.11 1 , 34 

After 1 dnyo 10 . 30 1.35 

Aftel' 15 days 10. 50 1 . 4-5 

After 30 dnys ·. tJ!•lbn ~,:m 

Churn Sample 11, 80 l , G4 



1 day 

0 

0 

0 

0 

15 days 

0 
0 

39 

0 0 

7 days 

3 days 

0 
0 

0 
0 

30 days 
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Tub VIII after 1 day 

Stu:l!Jle liumber Moisture Sal\ 

l 10. 90 l .-04 

2 10 .82 1 .09 

3 10. 83 1 .10 

4 11 .56 1 . 05 

5 11. 27 1 . 13 

6 .• 11, 04 1 . 04 

Average 11 . 0'1 1 , 0? 

Tub Vlii after 3 days 

Sample Uumher J.!oisture Salt 

1 10 . 51 . 9'1 

2 9 , 70 •. 84 

3 10 . 59 . 92 

4 10 . 68 .82 

5 10 . 44 .77 

6 1 11, 07 1 ), ,04 

Av~raee 10 . 50 .87 

Tub VIII ntter 7 t.t~~ 

Sample Number l!oioture Salt 

l 10 . 51 . 94 

2 10 • .5-6 . 95 

3 10. ?l. . 1 .09 

4 10.61 .87 

5 11. 00 . 96 

6 ,lq , M 1,14 

Averag-e 10 . 62 . 99 
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Tub VIII after 15 days 

Sample Number Uoioture 

'1 10 .05 

2 10 . 44 

~ 10 . 11 

4 10 . '70 

5 10.85 

6 10 •. 84_ 

Avero.ge 10 . 51 

T.ub VIII afte~ 30 days 

Sntnple Humber 

1 

3 

4 

5 

6 

Ave:rugea 

After 1 day 

Afte~ 3 da.ye 

After 7 daytt 

After 15 da.yl!l 

After ~0 days 

Churn Sn.mple 

l!oiature 

9 . 77 

10. 02 

10.85 

10. 14 

lo. ,o~ 

10 . 11 

Summary Tub Vlll 

11. 07 

10 . 50 

10. 62 

10 . 51 

11. 52 

Galt 

.so 

. 89 

.• 9<> 
, 81 

.sa 

- ,.,§~ 

.au 

Salt 

9? 
ii'S'Iil='tzsr ,..,. 

salt 

.. 8'7 

. 99 

.eG 
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0 0 
0 

0 0 0 
0 

0 
0 

0 0 0 
1 day 3 days 

0 

0 
0 0 

0 

7 days 

® 0 0 

0 

0 0 
0 0 

G) 0 0 
0 

15 days 30 days 
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Ctfoe I after 1 day 

Sample Irint}btll" !Joiotur.~ Stl.lt 

l l2. 3D 1 . 19 

2 ll.,'lS l .. 5l 

3 10. 19 1.07 

:4 ll . SO . '!'13 

5 ll. 14 .n? 
a ... u.a.o . ... l-. •. 0:}_ 

Average 11 . 54 1.13 

Cube l af ter :3 days 

Sll.Ulple !fUII1ber .. Aointure Oalt 

l 1o ~acr 1.01 

2 10.94 .ao 
a 111,.36 1 .18 

·1 13.18 l .• l3 

5 ll . 08 .us 
6 .... t_!,tJ-._:'3_ _t!fL. 

A1fel·QG~ ll . 50 •. oa 
Cube I a.fter 7 dayts 

Sample number l~o i ~ tur.a Snlt 

1 11 • .19 1 . 00 

2 11. 23 . 94 

~ 1o.ao . 34 

~ 12.75 l .Ol 

r.. .., 11. 49 1.oo 
6 lp , 75 . ag 

Aver nee 11 . 38 . 93 
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Cube I after 15 days 

Sample Number I~iature Salt 

l 10.?6 1.2~ 

2 10.79 .03 

3 ll;.ll 1.11 

4 10.73 .92 

5 10.77 .afi 
·6 lO .• ~S. ·2~ * 

Avex-e.ge 10 .. 86 .99 

Cube I aft or so dayn 

Sample R~l:" Jl.oioture Salt 

1 10.90 .96 

2 10.75 .95 

3 10.95 .93 

4 10.91 .9'1 

5 11.00 ,.94 

6 11.;58 ,94., 
Avo~age 10.95 .95 

Average. a Jloin~u;.,·g Salt 

After 1 do.y: ll.M 1.13 

After 3 dny.o 11.50 .. se 

J\tter? day a 11.:-ss .93 

After 15 da.ya 10.8 6 .99 

After 30 days !10,~6,. ,9.g . 
Churn Sa.r:Jl)l~ ll.52 1.03 



A ~J ..... o 

Table, nhowit:G 'l:.llt! t.:.-.rerage:J of all tlr&aplea taken 

a t. the defi:~ite periods cd .. ~ ·"crage. 
' ~ 

~ub Ch'trn A:tt;.er l dey 

.!Jo isture :O.lt J!oisture Salt. 

l 12. 99 l-.:10 12.~8 1 . 32 

2 11. 34 ~-~9 12. 06 1 . 36 

3 11. 09 _.99 11. 0•3 1.90 

4 13.98 'l . aG l3.<1B 1 . 71 
.... 
i) 12 .. 1? 2 .32 l2. 0:l 2. 04 

6 ll.84 l.fiB 11.83 1.51 

7 11.80 1.6-1 11 .6~ 1,.42 

6 11 .. 52 1.o~ 11. 07 l.O? 

Cube l 11,52 :!. , 03 .).1,5,1. _lt)-3, 

Ave~oge l2. 03 _ . 5'1 11 .• 91 1.49 

Af!er 3 do.y u Arte~ ~~ days 

Tub UoisturEt ·~rt t!ointu_~ Salt 

I'·· l l2.29 L. ·~2 U.6'~ 1. 27 

2 11. 94 l.(ll 11. 1Q 1 . 31 

;.\ 1l. 49 1.93 10. 89 1.'18 

4 14.01 1.06 la.2~ 1 . 50 

5 11. 33 l.os 10 . 51 l . G9 

6 11. 89 1.47 11. 51) 1 •. 42 

v 10.11 l-.:54 lO.&J 1.35 

a 10. 50 .• a7 10. 62 .99 

Cube 1 11. 50 • 11,.9§, . 93 

Averaee 11. 57 .44 ll . ltj 1.36 
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Aftel: 15 da.ye After 30 days 

Tub l!oiature Salt llointure Salt 

l 11,95 1 . 32 13.02 1.31 

2 10,91 1.23 10.97 1.22 

3 l.0.64 1.72 10.12 1.63 

4 12.54 1 .. 58 11,6? 1.3:3 

5 10,22 l.57 9.40 1.59 

6 11 . 69 l.,ta 11.29 1.51 

7 10. 50 1.45 10.11 1.29 

8 10.51 .aG 10.11 .93 

Cuba l ~0.86 .9~ - ... - 10 , 95 ,,95 

Average 10,98 1,35 10.17 1,31 

S\Ufml'o4l'Y 

iature Salt 

Churn 12.03 1.5? 

After l day ~1.91 1.49. 

After- 3 days 11 .• 6'1 1.44 

Afte-r 7 days 11.15 1.36 

Artot" 15 days 10.98 1.35 

After 30 days 10/17 1 • .31 
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Table nhowing the average moisture and salt 

cont<mt of th<J t.h.ree top Dl:lmple s a. a compared tti t:i1 tho · 

three bott.om san1ples . 

Tol) Sampleo :Sottol!l Sa:mples 

'rub 1 

aoisture Salt lloist~e- Salt 

Afte:r l d~ ~2.55 l.-3.5 1~.41 1.22 

Aft~r- 3 days 12.52 1,40 12.00 1 .. 44 

After 7 days 11.95 1~28 11. 40 1.26 

After lfl tta.ys 12.26 1•34 11~64 1 .. 31 

Attex· 30 daye 12:.'16 1•36 11~87 1.26 

Tub 11 

I!oisturc &.lt J!oiature Salt 

After 1 do.y 12'.12 l '-.-'4 11·. 92 1 . 29 

' . A:f't.er 3 duyt~ 12'.26 1 ... 42 11.62 1.43 

After 1 days 11·.40 1·.29 1o·.a3 1.35 

Atto1• 15 days 10·.90 1.23 10.92 .1.24 

Aftet- 30 da:.t o 10•_.71 1.25 11·. 25 1.19 

Tul.t 111 

l.!oicture. 8al.t lloisture Salt. 

After l day 10.96 1.86 11.15 1.94 

After 3 days 11.54 2.00 1.1 .• 38 1 .. 87 

Mter 7 daya 10.58 1.. '1 0 11 .. 21 1.82 

A~te'r lS do.ya 10.74 1.75 10 .• 53 1.G9 

Aftet' 30 day~ 10.41 l.&5 9 .83 l .• '70 
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Top Samples :Bottom Samples 

Tub IV 

l.to isturo Salt J!Disture S~lt 

After 1 day 1 5. 79 1 . 73 13. 14 1 . 60 

After 3 days 14.10 1 . 96 13. g2 1 . 76 

Arter 7 days. 12.25 1.54 12. 20 1 . 44 

Aftof 15 days 12. 40 1 . 63 12. 58 1 . 53 

Af'ter 30 ~a.ys ll. GO 1. 34 11. 74 1 . 33 

~ub V 

ioture Balt io1eture Salt 

After l day 11. 24 2 . 02 12. 83 2 . 06 

After 3 dnye 10.84 1 . 72 10. 28 l . G6 

After 7 daya 11. 3!) 1 . 75 11. 30 1 . 56 

After 15 days 10 .~2 l . Gl 1o.1a 1 . 53 

After 30 days 9 . 37 1 . 64 9 . 43 1 .~5 

Tub VI 

l!loioture Salt Liointure Calt 

After 1 day 11.68 1 . 41 ll . 99 1 . 61 

Mter 3 days 11 . 87 1 . 46 11 . 90 1. 47 

Atte.r 7 . dayo 11. 38 1 . 40 11. 63 1 . 44 

After 15 days 12. 01 1 . 48 11. 37 1 . 4? 

Arter 30 days 10.99 1 . 57 11 . 59 1 . 47 

Tub VII 

J!oisture Salt l!oisture Salt 

After 1 day 11. ?0 1 . 48 11. 62 1 . 37 

After 3 days 9 . 67 1. 33 10 . 55 1 . 35 

After ? dnye 10. 43 l . M 10. 16 1 . 36 

After 15 days 10 .?2 1 .56 10. 2! 1 . 33 

After 30 days 10. 01 1 . ~:8 10. 21 1 . 31 
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Top Swnples :Bottom &mplco 
I 

TUb Vlll 

t!oisture Salt l!oiBture U8lt 

Atter l day 10.85 1.os 11.29 l . O? 

Atter 3 d.nya 10. 2'7 .86 10. ?3 .sa 
Atter 7 dn7e 10 . 69 .99 10 . 68 . 09 

After 15 dey'S 10.22 .as 10 . 80 .a4 
After 30 dayo 9 . 89 .89 10 . 34 .97 

Cube l 

!!oiature Salt 'ointm-e Salt 

:f't r 1 day 11. 65 1.26 11. 43 1.oo 
After 3 days 11.05 1.00 11. 95 . 95 

!J tter '1 da.ya ll. 0 ,gg ll . GG .94 

ter 15 day& 10.60 1.06 10.83 . 92 

Arter 30 days 10. 8'1 .95 11. 10 .95 

ey 

UoistuH So.lt ltoisture Snlt 

After l de.y 11.84 1.52 11. 98 1 . 48 

After 3 day a 11.62 1.46 11.60 1.42 

Af'ter 7 dayo 1.1.24 1 . 37 ll.-.23 1 . 36 

Mte!' 15 dnya 11.1? 1.39 ll. Ol 1 . 32 

After 30 days 10.70 1.31 10.82 1 . 30 
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