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Sucrose recovery from sugarbeet (Beta vul g ar i s L.) 

i s not on l y a function of s u c rose conce ntration in t h e roots 

but a lso of th e propor t ion of suc rose which can be crystallized 

from purified beet juice. The proportion of recoverable 

sucrose is affected by the quantity of soluble nonsuc rose 

compounds in the roots rela t ive to sucrose, but also it may 

be affected by a particul ar factory proce s s . Several of 

the soluble n onsuc rose compound s present in beets affect 

the solubility a nd r ate of c ry stall iza t ion of sucrose. He nc e, 

these compound s a nd ot her quality factors mu st b e measurable 

or assessable in order to evaluate the quality of the beets 

and various processing juices . 

Quality assessme nt of th e beets is a n ecessity in breeding, 

agronomic, storage and other research . Sampling and 

assessment for quality is done on a large sca le i n sugarbeet 

research, but not necessaril y in a standard manner . Certain 

quality anal yses such as laboratory thin juice purity, as 

deve loped by Brown and Se rro ( 1) and modifie d by Carruthers 

and Oldfield (2) , are relatively standard but not extensively 

used becau se of high cost. However, sample preparation 

and handling for purity and other assessme n ts are not 

standard . These tech n iques are largely dictated by local 

facilities, numbe r of samples, and e xp e rience . 
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Co l orado S t ate Uni vers ity, Fort Co llin s , CO 80523. 
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Frequently, requirements of experiments necessit a te 

preserva tion, transport, storage, and delayed analyses of 

beet juices or brei (finely subdivided root tissue) samples . 

Little published information exists to guide scientists i n 

sample prepara tion and handling for the se circumstances. 

We have conducted a series of integrated experiments 

over several yea rs to comp are a number of standard and 

practical methods of sugarbee t sample preparation and 

preservation for sucrose and quality analyses from beets 

or differe n t genoty pes grown under different levels of nitrogen 

fertilit y . This report s umm ar izes these results and presents 

comparisons of v a rious sample extraction and treatment effects 

on measurements of polarimetric and gas chromatographic 

sucrose, glucose, purity, and the important non sucrose purity 

components. 

MATERIALS AND METHODS 

All sugarbeet samples used in this study were from 

irrigated field experiments at Fort Collins, Colorado , planted 

in April and harvested in early October in several years . 

Polarimetr ic sucrose (suc) was meas ured in 1ead subacet a te 

clarified solutions standard in the beet sugar industr y 

(modified Sachs-Le Docte method). Gas c hrom atog raph sucrose 

(GC suc) and glucose (glue) were measured as described 

by Maag and Sisler (6). \,luantitative measurements were 

made as described by Maag et al. (5) for ash by conductance , 

for nitrate (N03) by nitrate ion electrode, for chloride (Cll 

by titration with silver, for sodium (Na) and pota ss ium 

(K) by flame photometry, for amino-ni trogen (AMN) by ninhydrin 

reaction, and for total nitrogen (tot N) by a modified Kjeldahl 

technique (4). These determinations were all reported in 

mg/100 g sucrose in the respective extract or juice. 

The necessity of transporting and delaying sample 

analyses of sugarbeet juices sometimes requires the use of 

a preservative to prevent microbiological activity . We 

conducted an experiment to assess the effects on Juice quality 

characters of phenylmercuric acetate (PMA) at 50 ppm as 

an extract preservative. The 165 samples in this expe riment 

were purposely heterogeneous . Equal parts (w/w) of sugarbeet 
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Since the filtrate from sucrose analysis is always 

available, it is a practical sample from which to make other 

quality determinations. We conducted one experiment in 

which quantities of Na, K, and AMN were measured in 100 

samples of fresh sucrose filtrate and identical subsamples 

stored 24hrs, or stored frozen and thawed at 4 a C, 37 a C, 

or by microwave. In another experiment, sucrose filtrate 

from fresh brei and frozen brei was compared with a frozen 

brei extract for concentration of Na, K, and AMN. The 

data from this experiment are reported in mg/lOO ml, since 

each treatment was a subsample and conversion to 

g sucrose would have confounded non sucrose measure with 

any treatment effect on sucrose. All other non sucrose data 

in this study are reported in mg/100 g sucrose. 

To assess storage methods of samples for purity analysis, 

we compared thin juice purities of limed pressed juice, 

(1) immedia tely after collection, (2) after 30 days of storage 

at -30 a and then thawed at 20 a C, (3) from brei frozen 

for 30 days at -30 a C and then microwave thawed, and 

(4) after 14 days of storage at 4 °c. Thoroughly mixed 

brei samples from 100 plots of beets in a randomized complete 

block experiment were divided into four subsamples for these 

treatments. Thin juice was prepared using the modified 

method of Carruthers and Oldfield (2). 

A comparison was made of sucrose determinations by 

poLarimeter and gas chromatograph in 10 cultivars in one 

randomized complete block field experiment with 10 replications. 

Glucose content was also determined in this experiment. 

All three measures were in percent of root fresh weight. 

RESULTS AND DISCUSSION 

A comparison of sugarbeet brei extracts with and without 

50 ppm PMA is shown in Table 1. From these 165 pa ired 

samyles the only PMA effects were significantly lower ash 

and AMN contents. All other quality and non sucrose characters 

were the same for the control and P\llA trcc1tecl samples. 

The differences for ash and AMN, lthough ignificant, 

were not sufficiently large LO ue of practical lmportance. 
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