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In such beet sugar factories where the beets are oot"Lght from the 
grower on a basis of their sugar content, the records show that there is 
inva.ria-bly not only an appreciable loss in net i7eight of beets bought and 
sliced, but also a very considera.ble loss in the weit;ht of sucrose paid for 
as compared with the weight of sucrose ont oring the house. 

r:f.'he existing differences are fairly easily traceable and can be 
accounted for 'ilithin close limits as being due to the combination of weight 
losses due to shrink,l{;o in transit and in stoncge, nnd the weight gains duo 
to water absorption during fluming ancl washing. Such a control roquiros the 
keeping of daily records of the earth-tare ancl top-tare ratios, also frequent 
daily determination of the percent of v7ater aonorbed during flurcing and 
·washing . 

:But when sugar balance is struck there vrill be invariably fou..."ld costly 
losses of sucrose, which we cam:..ot assic;n to analytical er:cors, out must be 
assigned as clecomposition losses. This beint:;, no doubt, correct it is 
equ.o.lly correct to say that a part of those losses are preventable. For 
instance, the beet, as a living organism, must consume some of its sucrose 
to satisfy its bi olot;ical needs, but if the bouts are tom:porarily stored 
this oxidation can become und.u_ly high, -v1hile proper Gto rage conditions may 
reduce this source of loss to a :point close to tho j.rreducible minimLun and 
thereby could llo achieved an a-;;pruciG.blo reduction in tho over-all decomposi
tion losses. 

Next to poor storage, perhaps tho most potent cn.use of sugar losses, 
is that duo to destruction of sucrose by inversion , starting at the point 
where the beet . has suffered an injury. Some of these injuries are avoidallle 
but one injury, the most serious one, that due to topping, is unavoida.ble, 
even though it could be somewhat lessened. 

Topping of the beet produces an open wouml of greatly varying area in 
which the injured and the non-injured sugar bea,riilg cells become exposed to 
the deleterious effects of the air and infection -oy micro-organisms 1;7hich 
bring about inversion and the destruction of the sucrose thus attacked. This 
sugar dostro~d:ng effect grons vri th increasing temperature, moisture of the 
air, length of time and size of tho vto1111d, soon the infection spreads and, 
aided by tho acid decomposition products which aro formed at tho same time, 
penetrates deeper and deeper into the adjoining heaJ.thy tissue, car:cying in 
its wake further destruction of sucrose and a further incre11se in the orga."lic 
non-sugars. 

A series of carefully conducted tests wore made which had as their 
aim the study of the decomposition losses that Hill occur on a light ancl 
heavily to11ped beet upon different length of stornge. The follovdng e:t..'})eri
mental procedure was employed: 

Completely ripe, perfectly healthy and non-injured beets were selected 
which were grown in the same field, from tho same sood, under identical soil, 
water and cultural conditions and which possessed, as close as it was possible 
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to select, the same sh::xpe and nearly the same v:oight. It v7as hoped that in 
mooting those conditions each inclividual boot would possess D.pproxinutcly tho 
same invert to sucrose ra.tio at the time of hn.rvest. We arranged for three 
groups of tests, each comprising five individL~~ beets. 

Ji'IJ:1ST ·GROUP: Five beets were taken, the leaves were cut off as 
closely as possible at their base and care was t a.ken not to injure the top of 
the beets. The beets wore then weighed inclividuall~j · The one which c aJne 
nearest the average weit?;ht of the group was inunecliatoly completely shrcdcled, 
the ::>ulp thoroughly mixed and analyzed. The remaining four beets were stored 
on tho concrete floor of the basement and covered lightly with a gunny sack 
v1l1ich was kept moist. After the lapse of one v;ook one of the boots was re
moved, t~eighed again and. a.YJ.alyzed. After the second, third and fourth week 
the proco~ure was repeated. 

SECOND GROUP: Five beets were taken. Each of t he beets vras topped 
close at tl1e base of the g reen 1 eaves. The area of the cut surface was 
measured. Each beet was ·17eighed. Tho one whose weight caine nearest to the 
average rtoi£~1t of the grou,p was immecliately shredcled ana. analyzed. The remain
der v1as stored along~3ido the beets of the first grou.p ano. tre::tted as described. 

TiilFJ) GROU?: Five beets rmre t Dken. Each of the beets were top1)ed 
just below the base of the lm10s t leaf scar. Aftc·r measuring the area of 
each topping surface t he p rocedure vras the same as for g roup one and tno. 

A record nas kept throughout the entire storage time of the daily 
average temperature and moisture of the air • 

.M.~.TiiOD OF AlJ.ALYSES: As each beet was shredded, t he pulp <1as thorough
ly mixed. ]'ivo separate normal weight portions of t he :pulp were weighed out 
and di gesteCl. v7itb distilled v7Etter for thirty minutes a t 75° C. The Ox:..'lard 
Sachs Le Docte f oetor of 17951 ml was used. The f ive digestion fluids '17ere 
unit ed. In a portion was cletormined the irru'll erdon refractometric ::Srix. The 
remainder was clarifiecl v7i th 1iorno dry lead and p olarized. For the deter
mination of invert sugar He follorrod Cla.ssons procedure as follows: 110 gr. 
of t ho pulp wore transferred to a 500 ml flaslc, 15 cc of neutral l eadac et ato 
and 2 g r of CaCO) added, t hen filled up to nearly the mark, mixed, placed in 
tho hot <~"at er bath for 60 minutes, cooled, made up to 500 mark and mi xed. 
100 cc of the decanted ;juice are once more clarified with neutral lead 
acetate, made up to 110 ml and filtered. 100 wl of the filtrate are deleaded 
with Na2C03, made up to 200 ml and filtered. 100 m1 of the filtrate • 10 
grams of original substance, are boiled with 10 ml of Fehlings solution for 2 
minutes with one drop of Methylen blue solution. Tho st ill remaining blue 
color is then discharged by the ruidi t ion of a mo::•,sured volUli'le of an o.cfo invert 
sugar solution. In the same manner is treat ed a mi xture of 10 ml of Fehlings 
solution, 50 ml of water, 1.5 gr. of sucrose, 1 drop of methylene blue and 
15 ml of the 0.2% invert sugar solution, and gr ac-:.ually more invert solution 
is added until tho blue color is discharged. From the total ml of invert 
sugar solution used i s subtracted the volume of the invert sugar solution used 
in t he t osting of tho boot pulp solution. Tho difference, multiplied with 
0.02, gives t he invert sugar content in 100 gra.ms of boot pulp . 

The results obtained will be found in the accompanying table. 
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Table Showing tho Ch0-n.ges in tho Compo sition of Untarecl., Lightly n.nd Iioo.vily Topped Beets During 
Different Storage Times. 

- ---Hfntoppcd._B_o_o_t_s_] __ 'r_e_o_of-Leaves eets Topped. at Green Lc~~s Topped at Bane- of :Lowest 

Beet r::J 1 L~_4_;_2_=t 1 B1"\~~ 3 1 4 I 5 ~ ~carl· 4 1 5 
Length of Storage I r I 1l..t I I I I I - I 7 I , l.J • I 
wei~h~~; Beet at ____ l_·~-I~L-t_ l4 I 21 I 28 --=-+-:-I·---~1~-+~--t--28 -t-=·--r-2_ __ ~4_~_+_38 ·--

start of Test, Grams 2 577 i 572 ' 1 

Weight of Beet at ond ! . I 'I i i l i I j I~ I 
of storag~, G:a.m.s 3 577 i 564 562 i 560 . 555 i 523 ! 492 i 514 I 512 502 470 ! _458 455 j 456 I ~~2-
Percent o! VlO l ght : i I I 1 j I I I -j-

A~~.!._-~urintg storage 4 11 -
1
t1._4o ~~09 t-1~4~~1-+_.:- j J:~Q_.{-.?~?8 j 3!2~-4-~-7~,__-: ___ b.~l-~1_~ I 3.38 1

1 4. 8~--
vorage s Or8.f:O t emp. I I • ! ---r I r ' ~ . I I I 

-~hro~out t?st _Q_':?r~od 5 I - 121.1° I 22.39 2~.!.4i 21~- - J21.1° ~~9 21.4 21.~- 21.1° l22.3°ll2l"',• 4°~E_ 
Average% mo1.sture m I 1 I T 1 1 I j J j 
th~ air_ durL1~ s_to~·aeo 6 ! 61.2 !58.3 ; 58.7 . 50.31 42.1 161.2

1 
58·3 j58. 7! 50.3 ' 42.1, 61 .2 58·3 58. 50.3 42.1 

Rer rachometnc Bnx i ! 1 1 1 1 , 1 j' i 
of ,juice in boot __ __l_ j 21_.1 t21.8 ~ ~1.3; 2~~_22.3 I 21.~-+ 21.9 ! 22.0 I 21. 4 ~_?2•3 21."[_ . ~2·~_!22~~ 122. 5 :!-~3~7 __ 1 
fa sugar i~~~ot _____ B TI7 • 75118.30 ro .10 !liS. 0? I ~:"· 7<J]JT-90 fS•l+S J:8 • 65 jlB.20 [lB. 35 18.55 TlB.1 l B. 6 _ lB. 65118 . 25'-n 
%:uri t;y of juice in I . I t 'Z j I ~ . I I I ~, r • F 
bo__, t 9 . 84.1 1 83.9 83.0 : 82.0 l 8_J.8 ! 84. 8 8·+.2 84.7 85.0 , 82.3 I 85.4 8J.2 83 . 7 82. 8 ~0.3 
Invert sugar in 1b 1 l I ., 1 1 1 I I 1 ' --
Q!l~Qots ___________ _1Q_-f.~-~lO.J._~_ll9 ___ ~~20~..2_D~~52_+-•l07 \ .131~_.157 1 ·~79 _j .225 .114 ! .185,·_3_51 ·314, .56_§ __ 
Ratio of invert suc;o.r : ' ! · ' · ! I I ! ,. , j 
~~-~ucroE_Q_:--:---·---lL_?l6L3j J;l5J.71 J:l50SI J:l31?! J!l23D j J:l67-2'

1 

J:14~ :!ll8{t1 ~~OJ.6 ! J:81.5 I :1:162.7 1 :uo1_~~ . J: ~ 1: -z_g_.? 
ro ~ncroase 1.11 lnvert ! I ' I I : l I . 'Z I ~ ' I c4 d r -, 
?_ugar r a tio 12 , - i Lte7 16.5 , 18.3 1 23e7 : - 1 15.7 j 28e9 .J9e2 1 51.2 1 - 37•71 5 • :Jj 0Jo51 so. 2_ 

P!i of ~~~-~_Juice 13 L~__§ l..§.!_~_j_~._§_-~5 1 6._2_1§~- 6.! 8 ! __ • I .!.2., __ .2 . 8 1 .6_+ 6.51 .4 6.1 
Area of Surfac e I nciury I I I ! ----r- i I r;- i I /' ~ I I • I t.P- Square Cont::.r::c:; tcr 14 I -- ! -- -- I -- I _..., 1 1 5.8 j l5e 2 15.8 1 16.4 1 l o. O 2J . 2 24. 2 24. 8 1 25 . 3 1 26oO 
Appearance of J3eots at . Per- \Per- I Per- , Por-J'Por- I P er- 1 Per- ~ 1 - . c; .. ~ 1' - - - - - ---

end of storage 15 , _feet i feet !_f cc~ feet :f_oct l!ect,j fee~ 
Appearance of tis suo eal thy -eal tmr s~ l,:;;htl:y-healwty I 

one inch from top 16 , . llioalthy lloalthlf dark! lit'Jal thy I dark 
.ppearanco of tissue ~oalthy H¥althyi lioalthy alth;y- Sli~~ Ii$althyj S:).:igh-£1* 

two inches fron top 17 I li~althy! Ii~al thy! Ii al t hy ly _ Epal thy j Epal thy j dark l~uite 
1 1 l i i ' dark L : ! clark 


