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Introduction 

The "technical quality ofsugar beets," which is oriented towards an 
economical production of sucrose , is not only dependent on the sugar 
content of the beets, but also on several other properties of the root 
which affect to different degrees the industrial processing of beets in 
the sugar factory, Table I, (20).3 Technical quality comprises chiefly the 
mechanical and chemical properties of the root, properties which can 
largely be influenced by variety and environment as well as by ag­
ronomic and cultural practices (62, 70, 71) . For many of these proper­
ties, sufficient analytical methods are not yet available to allow us to 
determine how many quality characteristics of the beet we need to 
consider, let alone express their varying influence on the sugar man­
ufacturing (workability) in a single index number. 

Therefore all attempts that have been made so far to determine 
the technical quality of sugar beets are approximate solutions which 
can merely take into account certain aspects Uuice quality) of the 
processing procedures, which we shall assume are under standard 
conditions (64, 79, 45). The opportunity to influence the quality by 
factory processes is relatively small , considering the thickjuice purity, 
which is almost constant during the campaign; so basically only varia­
tions in the composition and the consistency of the beet material can 
account for differences in the technical quality. A summarized presen­
tation of the whole set of problems up to 1967 was given by Chelemskij 
(18) . 

Some of the most important statistics of a sugar facto!"y are the 
white sugar yield, and the amount of molasses produced, and the 
alkalinity of the juice. The prediction of the technical quality is there­
fore confined to the determination of those quantities which are mainly 
dependent on the chemical properties of the beet. Thus the purities of 
the thin and thickjuice, respectively, produced by standard laboratory 
methods, are measured for the evaluation of the quality of the beet 
from purified juices. Besides such other parameters as filtration and 
settling speed, alkalinity, lime salt content, color, pH value, and others, 
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hexokinase-PGI-G-6-PDH enzyme system. The hexokinase-G-6-PDH 
system would be the most advantageous overall if enzyme preparations 
could be purchased absolutely free of hexose isomerase impurities. 
As it now stands, the choice of the proper enzyme system will depend 
on the raffinose content in th e sampk being analyzed. 

Compared to polarimetry, the enzyme method is more expensive, 
but much more specific for sucrose. The enzyme system has an extra 
advantage over polarimetry of practically eliminating the error due to 
insoluble matter (mark) in the analys is of beets which plagues the hot 
digestion method used with polarimetry. 

When comparing th e enzyme me thod to the popular gas chroma­
tography method, it was found that gas chromatography had the 
higher correlation with polarimetry. The main advantages of the 
enzyme methods are the lower initial investment cost and the simpli­
city of sample preparation and analysis which results in a less skilled 
technician being required. 

The insignificant difference found between the method of 
standard addition and the method of standard com parison indicates 
that the various components of beet homogenates do not significantly 
enhance or suppress the enzyme reaction mechanism. 

Appendix I 

Re<:gent Sueelier Cat. No. Cost as of Ma ' 1975 
ATP NBC $3.83110 gm 
~AD Sigma N-7004 $IO.OO/gm 
H exokinase F-300 Sigma N-4502 $8.0011 000 un its 
G-n-PDH (use with NA D) Worthington ZFLD $55. 0011800 units 
Triethanolamine HCl Sigma T I502 $4.75/500 gm 
Invertase NBC $4.75/5 gm 
PGI Sigma P-9010 $5.0011 000 units 

References 

(1) 	 ANON. "Glucose and Fructose." Food Analysis M anual. Mannheim, West 
Germany: Boehrringer Yfannheim GMI1H. Biochemical Department, 
1971. 

(2) 	 BERGMEYER, H. H. Methods of Enzymatic Analysis. New York: Academic 
Press, Inc., 1963 . 

(3) 	 COLOWICK, SlONEY P. and NATHAN O. KAPLAN. Methods in Enzymology. 
New York: Academic Press, Inc., 1957. Vol. L 

(4) 	 GUILBAULT, G. G. Enzymatic Methods of Analysis. Elmsford, New York: 
Pergamon Press, Inc., 1970. 

(5) 	 HALDANE, J. B. S. Enzymes. Cambridge, Massachusetts: M.LT. Press, 
1965. 

(6) 	 U,lDLER, KEITH J. The Chemical Kinetics of Enzyme Action. Oxford: C laren­
don Press, 1958. 



361 VOL. 18, No.4, OCTOBER 1975 

they serve for the evaluation of the juice quality; and together with the 
molasses quotient, generally assumed to be constant, they are used to 
estimate the white sugar yield and the amount of molasses produced. 

In applying these more or less complicated laboratory methods 
which individually correspond more or less to the different stages of 
production in a sugar factory, only a small number of samples can be 
analyzed in a time unit, and although these methods yield the most 
accurate and comprehensive information (72), they are in general of 
no consequence to the routine determination of the technical quality. 

In the sugar industry and in beet breeding, where analyzing the 
greatest possible number of samples with the smallest possible sacrifice 
of time is essential, the quality is evaluated on the basis of aqueous 
extracts of the beet which can be prepared relatively rapidly from fresh 
or frozen brei. In the extracts, mainly lead acetate extracts, various 
nonsugars of the beet (9, 28, 34) are determined by means of fully 
automatic analytical apparatus (28,35). These nonsugars, which , like 
alkali ions (potassium and sodium) and the amino acids and amides 

Table l.-Characteristics governing the quality of the sugar beet root and its 
juices. 

I) Biological: external constitution 
(form of the root, fanginess, crown height and others) 

resistance to external influences 
(damages) 

bolting resistance and resistance to diseases 

variety and dependence on the environment 
(environmental stability) 

storageability 
(respiration losses, infections) 

2) Chemical: sugar COntent 

non-sugars: 
(potassium, sodium, amino-N, particularly glutamine, invert sugar, 
betaine, raffinose and others) 

marc content 

3) Physical: washing and slicing capacity 
elasticity and compressibility } of the cossettes 

4) Industrial: extraction, filtration and sedimentation capacity 
formation of coloring matter 

effective alkalinity 
(corrosions, inversions, incrustations) 

and others 
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combined in the amino nitrogen, cannot be removed during the con­
ven tional purifica tion process, are closely related to the molasses sugar, 
the alkalinity, and the purity of purified juices. 

To what ex tent the result of such a simplified quality analysis still 
corresponds in the individual case to full-scale industrial realities de­
pends on the choice of the starting products (cassettes, brei, or expres­
sedjuice) and on the extraction methods used (69) . Add to this the fact 
that the sampling (5, 11), the brei preparation , often also the storage of 
the deep froze n brei samples (12), and finally the automatized analysis 
itself (68) entail mistakes which altogether permit only a relative de­
termination of the technical quality of the spec ific material, and the 
accuracy of the lest becomes questionable. 

l':evertheless the accuracy of the prediction by means of the qual­
ity concept developed by Wieninger and Kubadino w (75) is amazingly 
good and fully sufficient for agricultural experime ntation, as Devillers 
et al. (21) as well as ReineJeld et a!. (49) have recently shown in compara­
tive analyses in six French sugar factories , and in comparison with 
semi-industrially produced thick juices , respectively. 

Below is given a systematic survey of the criteria which are actually 
employed for assessing the technical quality of sugar beets in the 
different countries (l 0). 

Evaluation oj quality Jrom aqueous extracts 

The evaluation of quality from aqueous extracts is confined to the 
determination of a few nonsugars of the beet which, being chief com­
ponents of the molasses, affect the white sugar yield. Today these 
determinations can be made rapidly and safely, and they are particu­
larly suited to analyses in series. 

However, there is no consensus as to the certainly varying value of 
the different criteria for the technical quality that have been deduced 
from these analyses. 

Thus Dedek (19) and Wiklund (76) made the since often 
confirmed finding that ill molasses of different origin, the ratio of 
sucrose to alkali and of sucrose to nitrogen, respectively, is almost 
constant: 

meg sucrose . 
meq (K + Na) = canst. - 1.0 (alkalI factor) 

1 meq (N+ Na) in the beet is thus on the average equivalent to 0 .342 gof 
sucrose in molasses. 

Molasses sugar (SM) = meq (K + Na) . 0.342 in percent 

In similar studies, made by Carolan (15), Asselbergs et al. (4), 
Henry et al. (29) and Wieninger (75) which in part also considered the 
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calc ium content of the moiasses , the "constant" can show values 
rangin g from 0.8 to 1.3 in the d ifferen t European beet growing 
regions. In South Germany, fo r instance , a me an value of 1.06 was 
dete r mined in the molasses o f a sugar factory du r ing two cam­
paigns (74). 

Although these proportional num bers vary from place to place 
and d epend on the technical fac ilities of a sugar factory, they yield in 
general fairly re liable statements as to the average molasses sugar to be 
expec ted from the processed beets in the course of a campaign . 

Sandera (50) has shown that the findi ng o f Dedek and Wiklund 
represe nts only a conformity to statistic laws which depends on the 
respective conditions of the after-product p ocessing (ra tio of non­
sugars to water, purging tem perature) . 

A sim ilar c se is the MW factor introd u ed by Dracho ska and 
Sandera (26) 

M
MW factor =W · 100 (%) 

Amount of olasses produced (M) = 8 . ash ; white sugar yield (W) = 
Pol - 1.2 - 4 ash; SM = 4 . ash; ash = conductivity ash ; a ll data in percent. 

With this equation, which h as been computed for a sucrose co ntent 
of the molasses of50%, the amount of molasses prod uced is determined 
by the ash and the sucrose content of the beets alone, in percent of the 
white sugar yield and the percentage of sugar yield (Y B) , respective ly. 

Although Sommer (60) adapted the relationship to German con­
ditions (W = Pol - 3.6 ash; M = 7.5 ash), itgained grou nd mainly in the 
East European countries and the DDR where the formula was recently 
examin ed and con fi rmed by Schmidt et al. (52). Vukov et al. (73) and 
Hen ry e t a l. (30) arrived at simila rly sim ple valu ation criteria for fr esh 
harvested beets: 

B = Pol _. 1.0 - SM 

S 1.61 ash + 1.35 

Pol and ash respectively sucrose and co ductivity ash content, 
respectively, in percent on beets. 

This relationsh ip, whic h has a r elatively low correla tion coefficient 
of r = + 0.58, h as been used in H ungary since 1958 for the quality 
evaluation of sugar beets. In the case of beets stored for a p rolonged 
period of time the invert sugar content is also taken into account. 

SM = 0.71 + 0.0021 ' (%); r = 0.989 

ce = electr ical conductivity in f-LS cm -l!lOOoS measured at 20°C in an 
extract of 26 g of br i and 177 cm3 of water. 
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In the aforementioned equation the Belgian authors computed the 
molasses sugar with an alkali factor of 0.9 (see above). 

There is , however, a close connection (78) between the alkali con­
tent used, which was determined by flame photometry, and the con­
ductivity ash of the same extract, so that the high correlation coefficient 
of this relationship is not unexpected. 

Another possiblity for determining the quality of sugar beets is 
"the corrected sugar content" of Reinefeld et at. (49) corresponding to 
the RSPT (23): 

Corrected sugar content = Pol - SM - 0.6 
SM = 0.343 (K + Na) + 0.094 N B - 0.31 

All data in meq on beets; N B = amino nitrogen (blue number 
method) (14). 

This valuation criterion has been used officially since 1974 
by the Institute for Sugar Beet Research in West Germany for quality 
comparison in agriculture. The indication of a "corrected sugar yield" 
(product from corrected sugar content and yield) is inexpedient in 
view of more differentiated evaluations of quality. 

Spengler et al. (61), Andrlik (2), and Kruger (37) stress the parti­
cular importance of ash and amino-N content (so-called noxious amino 
nitrogen) of the beets for the evaluation of the quality. 

The rendement factors 5 and 25 for ash and amino nitrogen which 
are supposed to be constant have been used as standard values for 
years (38). However, in any individual case, they can cause consider­
able deviations (particularly with the prediction of molasses sugar from 
the amino-N content). Today the ash factor is generally assumed to be 
lower (26, 29,60,73), whereas for the Andrlik factor of25 essentially 
higher values have also been found (24). On the basis of weekly mean 
values of a sugar factory obtained in two campaigns we calculated e.g. 
3.8 ± 0.3 for the ash factor and 40 ± 2.0 for the N factor. 

Ludecke and Nitzsche (34) suggested the QR value for de"termining 
the "physiological maturity" ofsugar beets, and Trzcinski (67) employ­
ed this value together with the potassium, sodium, and ash content of 
the beets for the evaluation of the technical quality ofstored beets (66). 

Q _ Pol (Pol and Na20 content in % on beets . Limit to 
R - Na20' 1000 exceeded approx. 1.2) 

For the calculation of a white sugar yield which forms a suitable basis of 
comparison for all valuation criteria, the following formula, which is 
briefly deduced here, has to be used: 

YB = Pol - LB - SM (%) ( I) 
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YB = sugar yield in % on beets; Pol = sugar content; LB = known and 
undetermined factory losses; SM = sugar in molasses. All data in %. 

When Y B is related to the sugar content of the beets, we obtain 

Ys = YB ' 100 (%) II 
Pol 

Ys = sugar yield in % on sugar in beets. 

By substituting Y B from (I) and recalculating, we arrive at 

Ys = 100 Pol - LB - SM 100 ( Pol - LB 
Pol Pol Pol 

Ys = 100 ( 1 - S M ) _P_o--::l;:---;--L_B_ III 
Pol - LB Pol 

The formula is reduced to 

Ys = 100 ( 1 - SM ) IlIa 
Pol 

if no allowance is made for the determined and undetermined factory 
losses (LB = 0) . 

Several nonsugars, such as raffinose, glutamine, glutamic acid, 
invert sugar, and others, have also frequently been used for special 
quality studies (13). 

Since the computed crystal yield can only be expected from juices 
with sufficient alkalinity, it is necessary to consider, besides the estima­
tion ofmolasses sugar, the "effective alkalinity" (7 ,36) ofthe thickjuice 
as an additional quality criterion and to make, if necessary , allowance 
for it. 

Wiklund (77) had already suggested that the alkalinity ratios in 
the thickjuice are closely related to the alkali content and to the ratio of 
alkali to amino nitrogen, respectively. Therefore Andersen and Smed 
(1) based a regression equation for the prediction of the effective alka­
linity on the difference between these two groups of substances com­
peting for alkalinity: 

Effective alkalinity (EA) = 0.58 (K + N - Amino nitrogen) - 6.8. in 
meqllOOOS r = + 0.91. 

For the estimation of natural alkalinity Wieninger (75) starts with 
the ratio of the alkali and amino-N content (alkalinity coefficient) and 
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indicates as a lower limit the value 1.8, which, when applied to semi­
industrial juices, was found accurate for maintaining a thick juice pH 
value of? 8.6 at 20°C. However, these ratios can only be applied to 

healthy and freshly harvested beets which have a low invert sugar con­
tent (0 .35 - 0.75 % on iOOOS). This and the preceding formula are 
designed to predict the alkalinity ofjuices obtained from beet analyses. 
They are based on the assumption that the alkalinity suppliers can 
summarily be covered by the easily determinable alkali ions potassium 
and sodium , and the alkalinity consumers by amino-N o 

However, it follows from recent gas-chromatographic analyses of 
the anion composition of the beet juices that these simple formulae 
cannot satisfactorily reflect the real alkalinity conditions in the juices 
(48) (as it was to be expected for theoretical reasons) . This is also in­
dicated by the practical experiences which have meanwhile been made 
with the alkalinity criteria in val;)ious sugar factories. 

Evaluation of Quality from Purified Juices 

The following valuation measures are exclusively based on analy­
tical results from purified juices which had been determined under 
different standard conditions on a laboratory level and were used for 
estimating the white sugar yield and the amount of molasses prod uced. 

The basis of the calculation is formed by the equation of Paar (41, 
42,43), which had been derived from formulae of Hulla-Sue hamel and 
Schneider (65) for the computation of white sugar yields via the purities 
of thick juices and molasses. 

When the expression of Paar for the computation of molasses 
sugar is substituted in formula (III) 

we obtain the following relationship : 

(IV) 

QM = percent molasses purity; QD = percent thinjuice and thick juice 
purity, respectively; SB = percent sucrose content of the beet; LB = de­
termined and undetermined factory losses ofthe beet without losses of 
molasses. 

By rearranging, we arrive at a more suitable expression for this 
calculation 

Pol - LB10000Ys= (IVa)
QD Pol 
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As a paper by Cecil (17) indicates, an analogous relationship is 
applicable to the amount of molasses produced (M) if the sucrose con­
tent of the molasses is assumed to be 50% 

M=2(Pol-L)' QM 100-QO=2(Pol- Ys ' Pol -LB) % (V) 
B Q 100 - QM 100 0 o 

This relationship has been used in a more reduced form for predicting 
the amount of molasses produced, e.g. by Sandera (51). 

The main dependent variables of these equations are the sucrose 
content of the beet and QD' Because of the accuracy of the calculation it 
is essential to measure them carefully, particularly the relatively low 
refractometric dry substance of the thin juice (by means of a high pre­
cision refractometer having the correct temperature). 

The valuation proposals of different authors known from litera­
ture differ chiefly only by the way in which QM and Qo were deter­
mined or computed for the application of the Paar equation. 

Silin (55) obtains the quotient QMi 100 - QM of a molasses of 44 
Poise corresponding to 82% RDS which is saturated at 40°C (Silin's 
normal molasses) with the aid ofa semi-industrial laboratory method of 
his own using the coefficient of molasses formation mk (which 
corresponds to the sucrose quantity falling to 1 g of nonsugars). 

The thick juice purity QD which is further required for the cal­
culation of the white sugar yield is directly measured in the thickjuice 
produced during the process, and the losses are assumed to be 
LB = 0.9% of the beet. 

According to Vukov and Barany (73), the molasses formation 
coefficient mk, otherwise only attainable by experiments, can also be 
computed with a good approximation from the purity and the ash and 
lime salt content of the thin juice (extracted through a simplified pro­
cessing technique ofSilin) ; this finding was also confirmed by Racik (46, 
47). Below is the equation of Vukov and Barany; 

mk = 0.028 a + 0.80 (r = + 0.81; s =:!: 0.09 %) 

100 (ash - 1.8 CaO)a = 
100 - Qo 

ash = percent conductivity ash of thin juice and thick juice, respectively, 
on solids; CaO = lime salts in thinjuice in % CaO on solids; Qo = thin 
juice purity. 

When mk is known, the Hugarian authors computed the losses of 
sugar in the molasses (percent on beets) using the method of Paar with 
LB = 1.08%. 

According to Silin (55) the molasses purity QM itself can also be 
calculated from the ash and nonsugar content ofthe thick juice.This is 
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done by means of a regression equation which is shown here only 
approximately (the following mathematical formulation was derived 
from a graph in the paper quoted above): 

A
QM= f(~) 

and 

QM = 50.5 _-;-,;A~_ + 45.8 (%) respectively.
NS 

A = sulfated ash - CaS04 (alkali ash) in %; nonsugars (NS) = RDS - Pol; 
molasses RDS = 82% corresponding to a nonsugar-water ratio (NS/W) 
ranging from 1.6 to 1.7). 

From the analyses of 34 samples of molasses Schneider et al. (54) 
found a similar formula for predicting the purity (molasses polarisation 
quotient Qp) of industrial molasses from thick juice data: 

Qp= f(residuaINS); r= +0.91 
total NS 

or when disregarding the CaO portion 

A
Qp = 39.9 NS + 49.9 (%) 

Residual nonsugars (RNS) = NS - 1.9 (ash - 2.35 CaO); A = percent 
conductivity ash; NS/W = 2.5; purging temperature = 40°C; NS = 
RDS - Pol in %. 

As compared to the valuation criteria of Drachowska and Sandera 
as well as that of Llidecke, Scheider et al. (54) found average deviations 
of the individual values of± 10% and maximum deviations up to 30% 
when they calculated the molasses sugar on the basis of this regression 
equation . 

Brieghel-Mliller (6) suggests the following empirical fOf"mulation 
for predicting the polarization quotient of the molasses: 

_ R 

Qp - 100 R + 1 + ONS / ash % 


ONS (organic nonsugars) in the thickjuice = RDS - (Pol + ash); ash = 
conductivity ash in %; R = 4.5 (average rendement value which is 
dependent upon nonsugar composition in molasses) . 
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The connection between the chloride of thin juices and the 
molasses purity shown by Stark (63) seems to be of dubious value for 
estimating the quotient; this is so, among other reasons, because of the 
only slightly distinctive correlation (r = - 0.71) . 

Since the molasses purity, from the viewpoint of its sucrose 
quotient, changes only slightly during the campaign (53), the QM can 
be regarded as constant with sufficient accuracy for many practical 
purposes, a fact which facilitates greatly the analysis of quality and the 
calculation of the yield. 

For instance, Partale et al. (44) found the almost constant value of 
1.224 with only ± 0.02 error for the individual determination for the 
quotient Qs/ 100 - Qs(Qs = molasses sucrose quotient) from analyses of 
molasses of different sugar factories under standard conditions (non­
sugar - water ratio = 2.8; 45°C purging temperature). 

Henry et al. (29) report on the valuation of beets with QM = 60% 
and LB = 0.8% oflosses, whereas Junghans (32), basing his calculation 
on these studies, assumes 1.1 % oflosses with the same molasses purity. 
For the determination ofQo the authors made the thinjuice extraction 
on pilot plants which they designed especially for this purpose, and they 
computed the sugar yield as stated previously (33). 

In order to avoid time-consuming semi-industrial juice extraction 
and purification processes, Brown and Sero (8) developed a rapid 
laboratory method for the prod uction of purified juices from beet 
brei extracts or press juices (treatment with oxalic acid). This 
method was used by Carruthers and Oldfield (16) in continuation of 
the work of Kruger (36) for serial determinations of thin juice purities 
(clear juice purity) (treatment with phosphoric acid) . 

The authors found high degrees of correlation between various 
nonsugars ofthe brei extracts and the measured purities of the purified 
juices. This presents the possiblity of predicting the thin juice purities, 
with a correspondingly higher probability of error, from the nonsugar 
content of the original brei extract by means of a regression equation: 

Qo = 98.5 - 8.31 . 104 
• Impurity value r = -0.95 

Impurity value = 2.5 K + 3.5 Na + 10 Amino-N + betaine in mg/ 
1OooS. (The constant factors of this equation serve for the conversion to 
the actually existing alkali compounds and the Amino-N compounds, 
respectively, of the thin juice.) This concept of beet quality evaluation 
(impurity index determination) has been used by several authors (31, 
34,40). 

Using a clear juice purity (CJP) Qo that is measured or predicted 
in the course of this laboratory purification process, a molasses purity 
QM = 62.0%, and LB = 0.55% oflosses, the British Sugar Corporation 
computes a theoretical white sugar yield as the criterion of the technical 
beet quality. If necessary, allowance will be made for the differences 
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between the thin juice values which are determined in the laboratory 
and those ascertained in the factory. 

In the same manner (assuming QM = 62.5% and LB = 0.3%) 
Dexter, Frakes and Snyder (21, 23, 27) determine the recoverable 
white sugar (RWS after the so-called Great Western formula) from 
composite samples of American beets. 

Wieninger (75) indicated the following regression equation for 
computing a purity coefficient RK (probable thiCk juice purity) from 
lead acetate extracts of brei: 

RK = 99.4 - 0.14 . NSP; r = - 0.95 
Proportion of nonsugars (NSP) = K + Na + Amino-N in meq/lOOoS 

This relationship was found through a standard laboratory purifica tion 
method (using lime and carbon dioxide), and , according to com­
parative tests that the author made over several years, it proved to con­
form well to the standard methods commonly' employed in Austrian 
sugar factories . This concept of beet quality evaluation (impurity in­
dex determination) has been used by several authors (31, 34, 40). 

KWS Quality Index 

After reviewing the existing literature we feel that at the time 
being the best solution for the determination of the technical quality 
of sugar beets from purified juices is to compute a white sugar yield 
from the analysis results of the juices produced according to Carru­
thers and Oldfield (16) and to state it as a measure of quality . 

For this purpose the purity Qn of the purified juice is directly 
determined by measuring the sugar content and the refractometric 
dry substance, whereas the expected molasses purity Qn and the 
molasses formation coefficient mk respectively are estimated ~:-om the 
conductometric ash A and the nonsugar content NS as described 
by Schneider and co-workers (54): 

A· 1.23· NS (ignoring the CaO content).
1.28NS - A 

When the factory losses which are supposed to be constant are 
assumed to be 0.6%, the expression for the theoretical white sugar 
yield according to Paar is: 

KWS quality index = 

100 - Qn Pol - 0.6 . 
100 (I - Q ) Pol % on sugar In beetsm k 

n 

The KWS quality index does not take ion exchange processes into 
account. Furthermore it is based on the assumption that the purified 
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Table 2.-Quality criteria of the sugar beet. 

. 100YB
YB= SB - LB - SM % on beets Ys = S %on sugar 

B in beets 

(Ys - Sugar yield in % on beets; SB - Sugar content; LB - Known and 
undetermined factory losses; SM - Sugar in molasses. All da ta in % on 
beets. Ys - Sugar yield in % on sugar in beets) 

SM SB - LB % on sugar 
Ys = 1 00 (1 - SB - LB SB in beets 

Sugar in molasses predicted from various individual non sugars ofaqueous brei 
extmcts of the beet 

I) SM = (K + Na) . 0.342 Dedek (19): Wiklund (76) 
2) SM = 3.6 . ash % on beets Drachowska and Sandera (26) 
3) SM = 0.343 (K + Na) + R einejeld et a l. 

0.094 N B- 0. 3 1 and o thers 

Sugar in molasses calculated from thick juice- and molasses purity 

QM 100 - QJ 
SM = 100 _ QM QJ (SB - LB) % on beets Paar (42) 

(QM - Molasses purity, not corrected for faffinose and reducing 
sugars; Q] - Thick juice purity) 

100 - Q] Sa - LB % on sugar 
Ys = 100 (1 - 100 _ Q. Q.r ) SB in beets 

. M 

From thick 
1) QM = 60.0 %; LB = 0.8 %; QJ juices of H enry et a l. (29) 
2) QM = 60.0 %; LB = 1.1 %; Ql pilot plants Junghans (32) 
3) QM = 62 .0 %; LB = 0.55 %; (,lJ measured as Oldfield (BSC) 
4) QM = 62 .5 %; LB = 0.3 %; Q] described by Dexter, Prakes and 
5) QM = var. %; LB = 0.6 %; QJ Carruthers et. al. Snyder (23) 

(16) 

KWS quality index 

organic NS A Silin (57) 

QM = f( I "IS )= 39.9 . NS + 49.9 % S h 'd 1 (54) 
tota "" , c net ereta. 

(NS - nonsugars ; A - conductometric ash. All data in % on thickjuice) 

. . QM 100 - QJ SB - 0 .6%on sugar 
KWS quality Index = 100 (l - 100 - QM QJ ) SB in beets 
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juices have sufficient alkalinity reserves so that no disturbance of the 
given alkalinity content will occur in case soda is added in the factory. 

For the routine determination of the technical quality of breeding 
material and comprehensive variety trials in an automatic beet labora­
tory, we use for the computation ofQD a regression equation between 
the quotient and the sum of potassium, sodium, and amino-N content 
of lead acetate extracts of the beets, as 210 individual analyses of a trial 
with different harvest dates which were determined by the laboratory 
juice purification method and which utilize press juice, showed: 

QD = 97.4 - 0.10 (K + Na + amino-N) in meq/l000S; r = - 0.96 

In this case the effective al kalinity of the pu rified beetjuices is consider­
ed at the time of the selection on the basis of the method described by 
Kruger (36). 

Table II lists again in a clear arrangement all the criteria of 
the technical quality of sugar beets which have so far been discussed. 

Summary 

In a systematic review of the extant literature the author of this 
paper presents the criteria actually employed for the determination 
of the technological quality of sugar beets in the different countries. In 
this regard a fundamental differentiation has to be made between 
quality evaluations from aqueous extracts and from purified juices 
of the beet. For the evaluation of the beet quality from purified juices 
a valuation criterion from the literature which is called the K WS quality 
index is proposed. 
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