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THE COMPARATIVE SWEETNESS AND PRESERVING 
QUALITY OF CANE AND BEET SUGARS 

JAMES P. OGILVIE 

A'l' tho present time various gmdt•s of whit.c 
cane and beet sugar aro sold on our 
market, and broadly these nmy be 

divided into (I) refined aml (2) direct-con
sumption sugars. By a rcfmed sugar 
is generally undcrstoocl a product which 
is obtained by re-melting mw cane or 
beet sugar, passing tho resulting liquor 
through animal charcoal to dccolorise and 
purify it, and finally re-et·ystallising. Granu
lated and cube sugars so produced in refineries 
in this country arc of a remarkable degree of 
purity, and their sucrose content generally 
reaches 9!Hl5 per cent., tho traces of moisture, 
ash, reducing sugars, and organic non-sugars 
which may bo present hcing harclly capable of 
determination C\"on hy tho application of special 
mcthor]s. (Intern. Sugar J., Hl20, 654 ). It is 
conceded by all that there can ho no difference 
in the sweetness or prcscrdng quality of such !L 

highly refined product (which is in effect pure 
sucrose), whether it is dcrh·cd originally from 
the cane or tho beet. 

DESCRIPTION 01!' DIRECT-CONSUlllPTION GRADHS 

'l'hc direct-consumption sugars, as the term 
suggests, arc grades produced directly from tho 
cane or tho beet without the intermediary of 
the refinery, or the usc of aninml charcoal, of 
suitable purity for usc on the table or for manu
facturing purposes. They arc made by liming 
and sulphiting or carbonating the juice, filtering 
the H.)Tllp or allowing it to subside, and washing 
tho resulting crystals with water and 
steam in · the centrifugal machine. The 
best grades of cane or beet sugar thus 
made have IL sucrose content of n.bout 
99·5 per cent., arc of good colour, and can very 
well be used for domestic purposes, though 
admittedly they do not JlOsscss as a rule tho 
faultless appearance of tho best refinery product. 
Excellent direct-consumption cane sugar is now 
being imported into this country (though as yet 
in comparatively small amount) from tho 
Brit-ish West Indies (a recent analysis gavo, per 
cont. :-sucrose, HU·5 ; reducing sugars, 0·2:J ; 
ash, 0·02 ; organic non-sugars, 0·15, and 
moisture O·IO) ; whilst as nu example of n 
superior direct-consumption bout sugar mny bo 
mentioned tho granulated sugar produced t\t 
tho beet-sugar factories in this country during 

• 

the last season (cf. J., l!l22, 14!l-154 n, Kcllmm 
sugar giving the following figures : sucrose, 
!)!)·!) ; reducing sugars, absent; ash, O·Ol ; 
organic non-sugars, 0·04 ; and moisture, 0·05 
per cent. Cantley sugar is equally puro). 
Other g1·adcs of direct- consumption sugars 
arc used in the United Kingdom in tho 
jam, confectionery, biscuit, and condensed-milk 
industrirs, though t.hcsc arc often " off-colour," 
and therefore not in demand in tho grocery 
trade. 

These lower gmdo direct-consumption sugars 
have only a slightly smaller sucrose content 
than tho rcfmcd article ; and the difference be
tween them and pure sucrose is to be attributed 
to tho small amount of impurities, such as re
ducing sugars, ash, and organic non-sugar 
matter (tho last-named including traces of 
colouring and aromatic substances), which aro 
occluded in the interstices between tho lamcllm 
of tho crystals. Direct-consumption cano 
sugars generally contain reducing sugars, and 
may possess a slightly acid reaction, whilst tho 
trace of non-sugar su bstanccs which they con
tain imparts a faintly pleasant flavour derived 
from the original juice. On tho other hand, 
boot sugars normally do not contain reducing 
sugars, and in the case of tho lower grades their 
solutions may be slightly alkaline. Further, tho 
inferior grades of white beet sugars, such as tho 
so-called "washed crystals," may still retain 
n trace of the objcctionn.blo (almost nauseous) 
flavom· that is so characteristic of tho juice 
from which they aro extracted. Then in this 
description of direct-consumption g1·adcs men
tion may be made of the palatable and whole
some \Vest Indian yellow crystal sugars, which 
nrc manufactured directly from eano juice by a 
special process of clarification and boiling ; that 
is, of course, the genuine Demerara or Trinidad 
crystal sugars, and not tho yellow crystals 
mado by some houses in this country by incor
pomting white crystals (sometimes beet) wit.h a 
syrup conttd.11ing n suitable organic dye. 'fhoy 
consist ap}H'oximutoly of fiG 11cr cent. of crystal 
surrounded by n S.)TUJl containing reducing 
sugars, nsh, nnd organic non-sugars, including 
tho hodios imparting tho \"cry pleasant tnsto 
nnd m·oma of the cane juice. Tho precise 
Jmturu of thcso lhwouri.ng substances romnins 
undetermined. 
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CoMPARATIVE SwEETNESS oF CANE AND BEET 
SUGARS 

The opinion appears to be quite widely held, 
and in fact is often definitely mqwessed, not 
only by the general puhlic nnd by sugar sales
men, but also by physiologists who have con
sidered the matter, that the various gmdcs of 
sugar on the market do actually diffm· in sweet
ness, in Rpitc of the fact that their sucrose con
tent may be about the same. Even in Germany 
tlwro aro many wlw admit that " colonial 
sugars " (i.e., cane 11roducts) arc sweeter than 
the lowest grade granulat(•d beet sugar solll there, 
or cwn than the char-refined beet product. It 
seems, therefore, of some interest to examine 
the question, and to state the lmown facts 
which may account for such an opinion. 

Preliminarily, it may bo pointed out thnt a 
correct judgment can hardly result from tasting 
tho crystals themseh·cs, since their size and 
hardness considcrauly influence the sweetening 
effect thus obtained. It is evident that a fino 
and soft-grained sugar will 11nss more quickly 
into solution in the mouth than a product con
sisting of hard and large crystals. Obviously, 
therefore, tasting mqJcrimcnts must be per
formed with solutions of the various samples, 
using preferably a saporimctcr, such ns that 
designed by Kremer (Xcdcrl. 'l'ijdschrift voor 
Gencrskundc, l!H 7, No. 3, 14!1-157), whilst 
also following a suitable method for diluting tho 
sapid substance with water, and a. definite pro
cedure for eliciting the decision of the indh·idual 
tasters, such as that described by Toulouse and 
Vnschido (Comptes rendus, 1!)00, 130, 803 ; 
I 004, 13!l, 808). 

Tho reader may be reminded that on tho 
surfncc of the tongue and soft palate arc 
numerous papill:o, of which many lJcar at tho 
base or on tho top tho so-called " taste buds," 
structures which arc the terminations of the 
gustatory ncr\'C fibres. These ncr\'C endings 
arc capable on excitation of giving rise to gus
tatory sensations, which aro bromUy classified 
us sweet, acid, bitter, and salt. Each of these 
sensations is belie\·cd by many physiologis~s to 
be registered by a specific set of nmTes ; in 
other words, tho particular ner\'O endings llro
ducing the sensation of sweetness appear to bo 
incapaLlo of excitation by an acid, a bitter, or 
a saline substance. 

An important fact hero to bear in mind is 
that thoro appears to be reliable oddenco for 
tho statement that tho intensity of a gustatory 
sensation (sweetness, for example) may bo 
modified when another set of nct'\"cs in tho 
Yicinity (say, those producing an 110id taste) 
is at tho samo time excited (Zoitsch. f. Psycho
logic u. Physiologic dcr Sinncsorgano, 1899, 
Bd. 21). 

INFLUENCE Oil' 'l'RACES OF ACID AND AL!{AI.I 
oN Swm>'rNJo:ss 

'fhus, it wil\ he found that if two solutions 
Le prepared, the first containing 15 and the 

second 12 per cont. of sucrose, and if to the 
latter a trace of ncilt be adrled, it is possible by 
gradually increasing this addition to arrh•c at a 
certain concentration of the mineral or vegetable 
ncid at which most of the tasters would con
sider tho weaker solution of sucrose to be the 
sweeter (Archives Nccr. Physiol., 1017, 1, 625). 
A similar result has been obtained by adding 
quinine hydrochloride and other bitter sub
stances (Du Bois Raymond's Archiv f. Physio
logic, 18!)2). It has been established that if two 
solutions be made up both containing, say, lfi 
per cent. of sucrose, and if to one of them about 
O·I Jlcr cent. of sodium chloride be added, nino 
persons out of ten tasting the two liCJ.nids would 
declare the solution containing tho ~;mall amount 
of salt to he apprcciahly the sweeter (Archives 
Xccr. Phyf'iol., HH7, l, 0~5). It is, of course, 
well understoml that if the nmount of any one 
of these additions is increased beyond a ccrtnin 
point, the acid, the hitter, or tile saline taste 
will become apparent, and the solution of 
!morose will then certainly become less sweet. 
On tho other hand, it hns been proved that 
traces of alkali depress the sweetening effect of 
a. solution of sugar, and a wcll-lmown German 
chemist once stated (Vercinszoitschrift, 18!)2, 42, 
580) : " According to my experience, tho 
sweetness of sugar is greater when trnccs of 
acids, especially fruit acids, nrc present than in 
solutions which, as in the case of our beet 
sugars, contain a trace of alkali." 

!NFLUENOE OF ODORIFEROUS AND OTHER 
:FoREION SunS'l'ANCES 

Further, the sense of taste is certainly affected 
by odoriferous substances. In an authoritative 
textbook ( "A 'l'cxtbook of Physiology." By 
Sir l\lichacl l<'ostcr, in Part IV. 'l'hc Senses. 
Page 1513) tho statement is made that if tho 
noso lJc held, nml the eyes shut, it is very 
difficult in catiug to distinguish between an 
apple, an onion, and a 11otato, tho three being 
recognised wlwn their rcspccth·c aromas are 
eliminated only by their texture in the mouth, 
and not by their· .. taste." ,V, H. 'fh. Harloff 
remarked (Intern. Sugar J., I 020, 105) that 
when palm sugar (which is cxcccclingly luscious) 
is dissohrcd in water and treated with a dc
colorising carbon for the absorption of its non
sugars, one obtains a liquid that is much less 
sweet than tho original solution, although its 
content in sucrose and reducing sugars may be 
tho same. A similat· obson•ation wns made by 
11'. I. Soard (ibiu., l!JO,J., 478) to the effect that 
the pure sucrose o!Jtaincd by washing Demerara 
sugar to remove tho adhering syrup, and ro
crystallising tho white sugar loft appeared 
almost tasteless in COIIIJlarison with tho original 
crystals. 

'!'hose SC\'CJ'al poiutH regarding tho factors 
capable of inllucuciug tho sweetness of a suga1· 
seem to he well establiHhcd ; ami in fact nrc so 
well recognised that the proposal hus been mudo 
to add traces of vegetable ucids und fitwoul'ing 
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substances to pure white sugar for the purpose 
of increasing its sweetness and palatability 11!1 a 
commercial al'Liclc. 

Summarising the conclusions to be drawn 
from the obscn•ations cited above, it may he 
said that there appears to be good evidence for 
the opinion that some grades of white sugars, 
namely, those containing traces of acid and 
flavouring substances, may be sweeter than 
others, when tasted in solution. Thus, by way 
of example, if one were to examine in tho 
manner already indicated four different grades 
of sugars, viz., (1) tho best refined; (2) a low 
grade cane direct consumption ; (3) Demerara 
yellow ct·ystals ; and (4) an inferior beet direct 
consumption, there seems little doubt that in 
the opinion of tho tasters the Demerara yellow 
crystals would he considered somewhat sweeter, 
weight for weight, than the refined article, in 
spite of there being 11 difference of about 4 per 
cent. in the sucrose content of the two sugars. 
Further, it seems certain that the direct-con
sumption cane sugar would be adjudged slightly 
sweeter than the refined, though less sweet than 
the Demerara product ; whilst the least sweet of 
the four would probably be the inferior beet, 
especially if this were of the washed crystal 
type containing 11 small amount of alkali car
bonates, such as was imported into this country 
from Germany and Austria prc\·ious to the war. 

PnESimvrno QuALl'l'Y OF CANE AND BEET 
SUGAUS 

The preserving quality of a sugar, whether 
derh•ed from the cane or from tho beet, depends 
upon sc\·eral factors, two of tho principal of 
which arc : ( 1) its freedom from micro
organisms capable of inducing fermentation ; 
and (2) its reaction, which should be neutral, or 
sli.,htly acid. It should also be free from any 
fla~·ouring or colouring matter which may ad
versely afTcct the taste or appearance of tho 
prcscn•e. 

In regard to the first factor, namely, freedom 
from septic micro-organisms, it was formerly 
claimed that refined sugars only should be used 
for prcscr\'c-making on the ground that it. was 
only by tho usc of animal charcoal that a 
sterile product could be olJtaincd. Howm·er, 
direct-consumption sugars made from both cane 
and beet nro in usc at the present timo in tho 
jam, fruit-canning, and comlenscd-miUc indus
tries with results as satisfactory as those 
obtained with tho refined gmdes. 

It is now known that in the manufacture of 
llirect-consumption sugar, whether by sulphita
tion in the cane-sugar house, or by carbonatution 
in tho beet factory, n pmctically sterile juice 
results after allowing the prccipitiLtc of calcium 
1mlphitc or carbonate to subside or filtering of£. 
(Intern. Sugar J., 101!), 4!i5). Subsequently, 
both in mfining 1md in manufacturing direct
coJlSIUnption tmgar, some re-infection occurs 
when the crystals aro exposed to the nit· in tho 

A2 

ccntrifngals, due no doubt to tho large volume of 
air which is sucked against the mass during its 
very rapid revolution ; but later if the sugar be 
treated with steam while still in the machines 
practically all the bacteria and moulds aro 
destroyed (Intern. Sugar J., 1920, 5!)1). The 
importance of the sterilisation of sugars in this 
way, and of their packing, storage, and transit 
under cleanly conditions, is now recognised by 
manufacturers of high-grade direct-consumption 
sugars. 

Coming to the second factor mentioned above, 
namely the reaction of the sugar, it is of course 
well recognised that in jam and jelly manufac
ture the fruit juice must have a certain acidity, 
otherwise the pectin will not jell. Investigation 
of the reason why in preserve-making a syrup 
instead of a jelly may result has sometimes indi
cated, when a low-grade beet sugar has been 
employed, the presence of alkali carbonates in 
suflicicnt amount to lower tho acidity of tho 
fruit juice below the optimum for the setting of 
the pectin. However, this condition is hardly 
likely to be encountered at the present time, 
though it may well .serve as some explanation 
of the origin of the popular }lrejudicc which 
persists against the usc of beet sugar for tho 
purpose. 1\Iost of the white grades of cane and 
beet sugars now on our nmrkct arc of high 
purity; and the British beet sugars have been 
shown to give entirely satisfactory results in tho 
jam, condensed-fruit and other industries in 
which sugar may be used In jam and jelly 
manufacture it would seem that in the C\'cnt of 
trou blc the sugar used is usually the factor for 
suspicion ; whereas the actual reason for the 
refusal of the fruit juice to jell is more likely to 
be COJUlcctcd with other causes, such, for 
example, as the low acidity of the fruit juice, an 
insuflicicnt pectin content, the hydrolysis of 
the pectin by prolonged boiling, or the usc of 
too high a proportion of syrup. 

CANE SuoAn v. BBE'r SuoAR 

The dcath-hlO\\' to the notion that for some 
peculiar reason Ol' other sugar which is derived 
from the hcct is unsuitable for usc in the pre
paration of jtun or jelly and fruit prcscl'\·ing 
was gh·cn by G. \V. Shaw, of the Experiment 
Station of the Unh·ersitv of California, in n. 
series of comparative tests (Intern. Sugar J., 
lUlU, Gl!J). The cane sugar was a pr?duct 
originating from tho \\rcstcrn Sugar Refmery, 
::;an Francisco and had 11 sucrose content of 
99·7 ; whercn~ the beet sugar was a white 
ttr:mulatcd product made directly from the root 
by the American Beet Sugar Co., of Oxnard, Cal., 
and polurised UU·8 }lt•r cent. A ltu·go number 
of fruit-preserving tests (about 2000) showed 
that the Lwo sugars ga \'e identical results, and 
that in Loth seril•s 1 he product was as clear as 
it was possibk to Le. ~ot tho slightos~ dit~i
culty wns oxporionecd m tho prcservutwn m 
either cnso. 
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