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J a.g'grery—-—Ra.w Sugar—or Gul.

E. ERISHNAMURTHI RAD.
AN

G. GAMATATHY AIVER.

Introduction,

Jaggery making is one of the most ancient and important vill-
age industries of India, especially of M. India, providing employ-
ment for a very large mumber of people during the winter ssason
when they wonld otherwize be out of work. India consumes on an
average aboul 25 lakhs (2,500000) of toms of jaggery, while the
quantity of refined sugar consumed is only about 5 lakhs (500,000)
of tons, so that this industry will continue to hold its positiog as the
main source of sugar for Indians for many generations to come.

Jaggery is a wholesome food and is even praferred to sugar in
many preparations.  Orthodoxy is partial te it. Iis agreeabls
flavour,—very much liked by many,—its distinet superiority over

1 sugAar in sweelness and its cheapness contribute greatly toits popu-
farity.

The outlay needad for preparing jaggery is small as compared
with the huge sums required in the case of a sogar factory, and
from the sams amount of canes the guantity of jaggery obtained iz
at least 30 per cent more than what iz obtained as sugar. In short,
jaggery making is the poor man's industry and it supplies him with
a cheap sugar food.

It cannot however be argoed from the above that sugar produc-
tHon iz supetflupus in India. On the other hand, it is realised that
a preference for sugar isgaining ground among Indians as evidenced
by the large amdunt of imports (nearly balf a million tons) costing us
5.;-|m-;|_hing like 15 arores of rupees annually. Unlike jaggery, sugar
is 2 world commodity and can be exported when produced in excess.
Henee there will bea need for establishing large and up-to-date
factories for sugar production; but it is desirable that these should
find taw cane oreas, entirely for themselves, so that :iit.g'gg[jr pro-
duction may not be prejudicially affected for at least a few genera-
tions to come.
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Composition of cane, The composition of cane 15 by no means
af a constant character; it varies within wide limits. In a normal
cane this variation genarally lies within the following limits :—

Sucrose L 16% MAeids Tree and
combinesd ooy oz

Redncing supars o1 1%, Fat, Wax and
gums oz 6%
Nitrogenous 02 a'6% Ash 15 3%
bodies Water go  Bof

As is well known, this variation in composition is influenced by
saveral factors such as the variety of tha canes, the =o0il, the climate
ete.  To instanca ons factor—the influence of weather conditions on
the composition of cane—a variety of cane, Baod, giving 19 per
cent of sucrose in its juice at Samalkota or Palur, analysez only
about 17 per cent when grown at Taliparamba. This is dus to the
very heavy rainfall at the latter place. Again, the composition of
cane differs not only from clump to clump, but also fromcane to
cane in the same elump and in differeat portions of one and the
same stalk. Tops contain less of sacrose but more of glucose and
other impurities than bottoms or the lower port:ons.

Percenlages in juice,
Brix. Sucrose. Glucose. Purity.
Taops 160 12°5 L5 781
Fotioms Fas 150 152 o'y 344

Nades and the rind contain more imourities and have been

found to requirs greater pressure for extraction than internodes. *

Briz. Snerose, Glusess. Povity, !ﬁ;ﬂ‘_ h::'ﬁ:a F::ﬁi.[n
YWoides e 187 18 15 Bl & 276 1717 Ly-28
Toternodes. .., 177 164 wil 926 U BT B
Fibre. Juice. Sucrose in juice.
I:I:‘l Iﬂ.ﬁ' ':Ig.‘
Rind e HITTH gh a3 10°28
Centre (ins'de rind portion) 4:72 g5 28 2005

First mill juice extracted with less pressure is purer than the
seeond mill juice.*

# Beduving Alhimi- Fres & oom Gluense
i Buiroia: i EIL ' onoids bined ackd. e Parity, rstio.
1Ml 1598 1240 15h 087 08 24 10 &RUT 1131
I ML 1460 Javal 139 053 OfHd =26 *hf T 10 (N

* Uunp Sugar wod ibs Menalusesurs by H O, Privssn Geerliges P, 56 «afl P. 121
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1t follows, therefore that in order to obiaina richer juice one
must top the cane low, remove the rind and reject the nodes. The
latter two propositions are impracticable. The enly thing left to
us is to top the canes low. This when accompanied with crushing
al a low pressure ensures a good quality juice but is, as would be
evident, atiended with a decreased output, which is what happens
when canes are crushed in a wooden mill.

Compasition of juice. All the above mentioned ingredients of
canes pass into cane juice and exist in it in different states.
Sucrose, reducing sugars, free acids, organic and inorganic salts
are in solution. Gums, proteins, portions of colouring*matter and
pectins ars in colloidal solution, while cane wax, fine particles of
bagasse and mechanical dirt are in suspension in the juice.

It is because of its containing gums etc., in colloidal solution
that cane juice presents great difficulty in filtration. The aim of
the sugar producer is to remove all impurities, whereas the jaggery
boiler with his liming and skimming leaves in jaggery a good
portion of the impurities. Heat coagulates the albuminoids which
rise up carrying with them the insoluble colouring matter (viz)
Chlorophyll and Saccharatin and other snspended matters. These
form the scum and are removed. Portions of the precipitates
formed on liming, such asthe insoluble phosphates of calcium,
pectinz and gums are also partially temoved during the process of

skimming.

Colour. The colour of jaggery is mainly controlled by two
agencies, viz., (1) the colouring matter existing in the cane and
entering the juice on crushing and (2} the colouring matter deve-
loped during the process of boiling.

{1) The colouring matters that are present in the cane are
(a) Chlorophyll, (b) Saccharetin (c) Anthocyans and (d) Polyphe-
nols (the tannins).

OHf these, chlorophyll is of minor importance since it is insoluble
in cafle juice and is easily removed with the scums.
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Saccharetin is the colouring matter fixed in the fibre and passes
into the juice along with the fibre. This is insoluble in cane juices
which are acid, but dissolves jraparting an yellow colour to the juice
when the fibre comes into contact with lime or any other alkali.

Anthocyans are the colouring matters that impart varying
shades of colour to the rind of the cane. These are soluble in cane
juice and are completely precipitated by excessive amounts of lime
but only partially by small amounts, The effect of this group of
colouring matters on the colour of jagzery has however been found
to be very slight from experiments condueted at the Sugarcane-Breed-
ing Station, in which deeply colonred canss were often Found to give
lighter coloured jaggeries than light coloured ones.

Polyphenols or tannins are chiefly found in the buods, tops af
canes and shoots and are soluble in cane juice, giving ita brown
coloar. Iron gives with tannin a hluish green reaction. From
experiments conducted at the Sugarcane-Preeding Station it has been
found in ganeral that, other conditiens heing equal, juices contain-
ing more of tannin give deeper coloured jaggeries than those with
las= of it. ;

Jaggeries arranged in Tannin
deepening order of % Colour of cane,

colour. in juice.
Co. 210 0043 L:ght pink,
Co. 229 0'853 Purple.
Cao. 213 0057 Finkish.
Co, 241 ool Yellowish,
Ca. 239 o078 Yellowish green.
Co. 214 o-ofo Yellowish green.

(¥her factors also probably interfers as there weve a few cases of
irregularity.

Az has already been mentionad, the bad effects of these can be

greatly minimised by removing tops of cane before milling.
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2, (a) Solutions of sugars deveiop colour perceptibly when
heated to high temperatures for long. Sucrose develops the least
colour, glucess above 102"C a brown eolouration and  lmwulose
a still deeper one.  In jaggzery making, temperatures upto 120°C
are common. Hence the greater the percentage of reducing sugars,
the deeper is tha colouration.

{b) Prolonged boiling intensifies the colour as this pro-
duces more reducing sugars,

fe} The presence of other impurities, like neutral salts
and nitrogenons bodies induces pronounced darkening.

{d) In direct *firiog’ it is not pessible to avoid the effects
of local heating.

(e} 1f owerlimiting is done, the result is disastrous. A
colution of sucrose boiled with lime develops only a light yellow
colour; but when a solution of reducing sugars is boiled with a dron
of lime cream, it darkens very much, the reducing =agars being
decomposed into gincinic and saccharinic acids. This darkening is
producad sven by the salts of strpng bases with weak acids like
lime salts of weak organic acids, though ouly to a smaller degree.

To produce a good coloured jaggery. thergfors, the canes
should be topped low, the jnices limed to slight acidity and boiled
as quickly as possible. 7

Note, We may here note that decolourising agents liké sadinm
hisulphite are being cxperimented upon for obtaining fine coloured
jagperios.

Keeping quality. Tt has been recognised that even sugars da
abaorb a certain mmount of meisture when exposed to an atmosphere
saturated with moistare, It is no surprise, then, that jaggery which
is a much more impure stuf than sugar, absorbsa good deal of
moisture when exposed to a saturated atmosphers. Now, jaggeries
are known to differ in the rate of absarption of maisture and it was
thought worthwhile to study what factors contributed to thiz. To
this end, a juice was divided into six portions and treated differently
as detailed below. These wers made into jaggeries and their
moisture absorbing capacities determined.
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Chatieter of jaggery
goon alter
boiling.

3% Moisture
Treatment. absorlbed
I_in g days.
1. Juice bailed as such .., 38
2. Juice limed 27l
4. Juice plus 2 grens ‘
glucose plus lime L]
4. Jmice plus 2 grims
glucosze only B3
5. Juice plus o grm
zodini chlorids
plus lima 173
6, Juice plus 1 grm |
Pot. sulphate | 2'5

Colour good, slightly soft.
Slightly ash coloured
and hord,
Colour same as No. 2,
but not 20 hard.
Colour same as MNo. 1,
but slightly safter.

Mot friable. .

Same as Mo, 2.

From the abova, it will ba seen

that sodium chloride and

reducing sugars favour absorption of moisture, sodium chloride
doing this much more than reducing sugars. Potassium sulphale has

practically no efect.

Table A, showing jagzeries with about the same glucose
ratio, but with varying chlorine contents.

Jaggery from.  Glucase ratia,
Co. 2oy limed. 73
Co. 310 \i 77
Co. 206 o ey
Co. 221 i a2
Co. 208 . a4
Co. 202 i a6
Co. 221 Unlimed. 36'a
Co. 201 " 360
Co. 208 " 3%y

Chisring. Total meisture,
g 237
13 a7 R
14 3o
of 21'g
12 280
12 a8a
o'5 32'8
13 185

Iz 586
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Table B, showing jaggeries with about the same chlorine
content but with varying glucose ratios.

Jaggeey fram. Chlovine.  Glucose rvalio. Tatal wmaitbure®
Katha, ol 51 56
Dhauln o'l 179 gtz
Ca. 21y limed, o ] 205
o, 2321 i o'f 2 A1)
Ca, 214 Unlimed. nf 166 278
{a. 331 i o5 360 F2:8
Co, 304 limed. o oy 237
To. 304 Unlimed. 0'g 158 275
Co. eo1 limed. 13 it 2972
Co. zod 15 12 o 2R
Co. 202 & | g f aka
Co. 202 Unlimed, 3174 307
Co. 201 ¥ 1a b 3835
Ce. 208 " 1oE B 389
Co. 506 Timad, 14 il 300
Cao, 206 Unlimad 14 arh 131

*Original moisture in jaggery +mosture absorhed 0 25 dawns.

1t will bz seen trom abova that with jaggeries of about the same
glucose ratio the total moisiare varies with the chlorine content and
with jaggaries of about the same chlorne content the totul moisturs
varies with the glacose ralio, It is thus cvident that chlonue and
glucose easily aflect keeping quaiity.

Cane gum is another factor that induces muisture abszorption as
a quantity of it prepured from cana juice was lound to have absorbed
7°4% moistare when exposed to satarated  almosphere, It s
interesting to note that action of lims on gums is beaeficial o that it
reduces the quantity of moisture absorbad as seen [rom below i —

Maoisture absarbed Gums, Gums and 5 drops of
in one moslh, firme gpeam,

o
ol o

T fRsa] b 13-£2-21,

=i
o,
%
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Preseroution,

To preserve jaggeries, it seems therefore necessary to lrawp off
moist atmosphere [rom coming into contact with them, Oue of the
methods found suceessfol at the Sugarcans-bresding Station 18 as
follows. The jaggery samples are arranged oo raised bamboo
platforms, and are lonsely covered over with trash and smokad.  After
abont 2 hours' smoking, the loosely covering trash is wrapped round
the aioulds and an outer lighter covering of paddy twists completes
the oprration and secures greater inimunity from absorption of
maisture,

Liming and pertod of boiliing. :

Qbject of Hming, Cane juics is acid in reaction and on boiling
underzoes inversion, this being chiefly dependent oo the period of
beiling and the amount of acidily as may be seen from below:—

(&) Iiffect of tne duration of boiling on inversion.

Amount of

Variety | Sncrose | Glucose | Purity | Perind suctose
unlimed in in | of : of inverted in
Juices. | juice. Juice, juice. | beiling. | toogrms

. e et i
Co. 204 14716 051 | Bza 2} hours. | 175 grms.
Co. 206 | 12°24 o'1g 7a70 2 S 17 S
Co. 214 1637 |below o5 Bog | 2F 2°1 i
Co. 202 | 140 054 Br'r | 3 $1 28 .
Co.201 | 1258 o6 782 3t . - 57 TN
Co. 221 | 1589 o067 By-G | Al 5 m

! |

(b} Effect of acidity on amount of inversion.

Acidity 1n juice. Crlupasa Glucose |
(decinormal potash | ratio ratio ‘ Duration
required for zeo e, o | n in of boiling.

of juice)  juice. jaggery. |
|
13'0, i 3+h 163 tL hadrs,
o | g 11%7 ik .

25.0 | op R 232 14 "
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As ewown before, o high proportion of invert augar 1o jagpery
favours absorption of moisture, Liming reduces this inversion to
a great extent as illustrated below: —

Variety—Co. 204.

Sucrose., Gluoose. Glucose ratio.

Composition of juice 116 'S 10
Composition of jaggery

prepared without lime .. 03 T 58
Composition of jagzery

prepared with lime 774 L) 7

Variety —Co. zof.

Composition of juice 224 oo '
Compesition of jaggery

prapared without lime ... 651 14’1 CTE
Composition of juice

preparad with lime o 743 5% 71

In juice limed to exact neatrality, differences in the duration of
boiling do not seem to preduce so marked an effect oo the amount
of inversion, which in this case ssems to depend to a certain extent
on the glncose contents of the Juice.

I = Furily Fartad | lnesan At of @horogs

Virioty. in in of in iuvercad in L0NF
RCLGER I juire _: hoallingg i jaton grms of juice.

Co 205 261 ‘ T2 23 houra, | Az a5

On. 202 1440 Bl 1 i M L2 L

Coe 208 1285 BT |8 . 04 o

Lime assists in coagalating albuminoids and precipitates
a portion of pectin and gums and the whole of acid ecalciom
phosphate in the juice. These precipitates are wpartly removed in
the scum. Lime thus lessens the quantity of seluble imparities in
the juice and thersby assists in bringing about a quicker crystalli-
gation of sucrose.

When fo add lime :—Since lime is found to act npon the scum
of the juice, producing a dark stuff, it would bs better to add the
lime jast after the removal of the frstscum, This further avaida
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the discoloaration due to loeal action of lime on sﬂnchan;tin aof the
minute fibre particles of tha juice as these are mostly removed in
the first scum.

Quality and guantily of lime fo be added :—Shell lime has been found
to give a purer and brighter product than stong lime, as the former is
much purer than the latter,

Crwver-liming shonld pever be done as this produces lime giuco-
sates which at high temperatures decompose in_tu:l- dark and viscous
substances. It is safer to have the juices slightly under-limed s this
gives bettar coloured jaggeries than when the joices are made neutral
or alkaline. Ewven undér-liming does have a slight adverse effect on
the colour of the prodoct obtaioed for reasons mentioned elsewlhore,

Thesd i move inversivn in the lofer stapes of boiling then i the caviier,
The duration of boiling roughly falls into two stages, the earlier one
eccupying the period before the so-ealled “Mutthukathi’ of the local
jaggery-boilers sets in and the later ane represeating the stage beyond
that up to the removal of the pan from the hre. The eatlier stage
indicates a temporature of up to ibout 103*C and takes up about
three quarters of the total time of boiling and the later one, indicates a
temperature ricing from 103°C to 120°C and takes only a quarter of
the total time. Navertheless, it has been found that inversion is
greater in the fater stage than in the earlier, thus bringing out the
importance of temperature on inversion.

< Crlucose ratio | Glucose ratio (lucoze ratio m
Date of bailing. in after one jagpery in another
juice, | hour, hall an hour,
23-5.'23; 377 48 103
* 23523 36 43 83
25.5.'13. 40 51 168

It follows therefore that considerable care should be taken 1o ses |
that the minimum of time is taken in the later stage. TFeeding must
be uniform and the temperature should nol generally be allowed to
rise higher than r20°C. Io the preparation of cubes however, the
temparature may exceed this limit by 2°C to 3°C,
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As far as is known, the practice of liming is nmot in voguein
North India.  The seeret of success there seems to lie in the [aet that
oaly as much quantity of juice is taken as can be boiled down in 13
bours, Moreover, the Upper Indian canes, coontain glucose in such
smuall quantities that the amount of invert sugar formed is not enough
to prevent the jaggery from sotting. It most be admitted, however,
that North Indian jagperies though bright in coloar are zlizghtly aeid
in taste and comparatively soft; but this qualily of stul is preferred to
hard but cemparatively deeper coloured jaggeriss,

Puosnis te be vemembered tn fogpzery making:—

1. Canes to bz cat only when fully ripe:—Asis well koown,
sucrose 15 at its maximum in the cane when it is fully ripe and ta
determing this judgment with the naked eye is unreliable, as during the
ripeming period the sucrose is subject to a sudden rize of 2 to 3%
withont any marked changes being noticed externally. On account
of coneiderable variations in the compaosition of canes from clump to
clump and cane to cane as mentioned elsewhere, a periadic analysis
of several represantative canes from different parts of a field iz thae
only satisfactory method of determining the maturity of a whole fisld

of canss, .
Sudden rise during ripening.

i [Fate af Anal ]':i'irs

Variety. 2I-T-1Q21, 21-2-1G21. 15-53-1027,

- ﬁriﬁ":'!,';__= Sucrosefs; Brix% |[Sucrosesi| Brix® [Sucrosed

Seedling
No. dﬁﬁ¢l 1434 q'a0 1658 13°1h 1687 1337

n 13450 | 14'50 | 1oy 17740 | 13d1 17°34 | 1400

w 18131 F 633 | 12ys | 1787 | 140 1791 | 145t .

R

"+ 2 Canesto be croshed soon after eutting :—Canes deteriorate
very rapidly when the temperature doring the harvesting season is
high as in these parts. It is better, therslors, to keep them always
in shade and sprinkle a small quantity of water over them occa-
sionally. If this is done, tha loss by inversion is much reduced (vide
Year Boek, Madras Agricultural Depactment, 1920),
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4. The juice from the mill may with advantage b passed
through a strainer before it enters the boiling pan.

4. The juice to be stored in clean vessels kept in shade:—In
jaggety making as there is little risk of the machinery brosking down,
there is no nesd to preserve the juice with formaline. [uice was
faurd to undergo only a very slight change when kept for about
B hours in shade in clean vessels,

Average of thres juiess,

Time [ ; | o Gileose . L
of Prixg [Sucrose % | Glucose% | — . — | Purity.
a.nu.l',.'sis._ | | o
 —
G he M 1607 | 12'39 o061 49 | s
10-30 A. M. 1614 1210 o B 51 | B9
145 T, AL 16ag | 1241 o i3 gz | g6a
4 [ B4t | 1249 o By 53 | 76
= PO 1641 | 1249 o g 55 | 76-1
|

5. Apart from the influzace of the other impunities such as
gums ate., reducing sugars and chlorine play an important part in
affecting the keep . quality'’Fof jaggery as has been pointed out
already, The greater the amount of these substances the worse is
the keeping quality.

6. In suzar factories, the juices are limed, any excess of lime
removed by sulphurous, phosphoric or carbonic acids and the lime
precipitntes removed by filtration.  As filiration is not practicalbln
under the existing conditions, of jaggery making, the safest course
would be ta under-lime the jnice to avoid deepening of colour.

7. Prolonged baoiling increases inversion and eolpuration and
there is more inversion in the later stages than in the earlier.
Therefose boiling must ba Anishad within the minimum amount of
time consistent with an esonomy of fuel, With pure juices, the hoil-
ing pans may be hig and the time may extend up to three hours without
mach hzim as it is not quite cconomical to have small pans. With
juices of low purity (say below 8o} to get a comparatively good
product, the pans wnost be muach smaller so that beiling may be
fuished within two hours,



278 :

8. Cwmick crystaflisation and the formation of a large number
of crystals means hasd jageery. With pure juoices, these conditions
are satisfied and moulds or cobas are rvendily ohtained  With
impure juices the crystailisation may be hastened as follows.  Just
after removal of the pan [rom the lire, a small guantity of powderad
suzar or good jagzery may be added and the whole mass sfirred,
gquickly transferred to a shallow trough and then stireed slowly.
This is afterwards transferred into pits or zine moulds. This
procedure enables another eharge to be started {mmediatsly with
The same pan without much loss of heat.

It is not claimed here that any exhavstive stody has been made
on the subject of jageery boiling. This is only some preliminary
work recorded to show that there is a vast scope for systematic and
elaborate work in the science of Jaggery-making,

In this connsction our thanks are due to the Government
Sugarcane Expert for facilities afforded.

Discussion,

Mr, Govinds Kidavu—Deputy Divectoraf 4griculiure—observed that
the main question as far as Malabar was concerned was the keeping
of jaggery, lIn Malabar jaggery ofien ran liquid during the mins,
that of Red Mauritus being particularly liable, IF the latter could be
improwed, he declared the extension of sugarcane cultivation in
Malabar was quites assured.

My, G. Rafagopal Napwdw said that it was possible to effect
improvemeuls in the methods of the ryot. Firstly cleanlings was a
plgin: on the imporkance of which sfresy shonld be laid,  Secondly,
attempts might be made to clarify the juice whether by the use of
animal charcoal or of sulphur.  Hes mentioned that in certiin cases he
had seen fine clay being uwsed to clarity the cane juice before boiling.
In conclusion he remarkod that the colour and the keeping quality
were usoally diametrically opposed characters.

Repovter Mr. K. N. Ramasami Ayyar wished to know from the
Government  whether any steps bad been taken to improve cane
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cultivation in the Madras Pesidency and whether any efforta had
buen made to send stndents to Java tor studying the cane problem.

Sir K. Venkets Reddi Nayudi —Minsstor—snid that he was proud Lo
be able to say thae, far feom being inactive, Madras was the first
Provises in Endia to take stops to carry oal the recommendations of
the Sugar Committee. The Cane Breading Station, it must be
rémembered, was—though situated in Madras—really a Government
of India concern, He added that st Analapalle, steps wets being
taken to establish a cane station, and moreover an officer had bean
specially deputed to study conditions of Cane growing in Tanjore,
Godavari and the Agencies.

Fao Sahib M. R, Ramaswami Sivan remarked thal inversion of
sucrose into glucose was the chici point to be guarded agalnst in
jaggery making. .

My, Vellingivi Gounder, M. L. €., was of opinion that so far as the
Coimbatore rynt was concerned keeping quality was infinitely more
important than its sucrose content.

Mr. K. Raghavachari—Assistont Divector of Agricnlture—stated that
at Wallajahpet where large quantities of Jaggery are manufactured,
tyols store it in large earthern pats i which it keeps well for a year
or more. Large balls, he said, were also sometimes prepared and
lasted much longer than the small cubes.

My B, Viswanath—Govt, Agricultural Chonsst—stated that from
his experience wilh regard to Coconut Japggery, he could endovse Lhe
statemant that keeping quality and colour were mutually exclusive,
Addition of ime was necessary for ensoring its lkeeping rpuality bar 1t
resalted in blackening the jaggery. Addition ef alum was uzeful o
deliming the prepavation, but # made it eoft.. The greater the
quantity of iime, the hardec he daclured would be the jaggery: and the
emaller the cubes, the greater the thances of juggery Lt ning solt.

My, Unsibrishng Mason—Assistant  Supeviniendent—said that cubes
whan bundled iz straw and kept under straw lasted long.
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Mr. T. V. Rajagopelacharya—dssistant Professor of Agricnlture—
ehserved that the Coimbatore ryot was a very shrewd person. e
did gut care in any way lor colour ; what be did care for was its
keeping quality. lle added lime at the very latest stage which
resalied ina bard jaggery. e forther added that Sesabbelem was
noted for producing the best quality in Coimbatore, and this | laggery
was one of the darlest in colour,

Mr. Noyse—Development Secretary (once President of #he [ndian Sugar
Committee )] —declared that conditions in Java were entirely different
from ikose prevalent in India. As might be seen fiom a perusal
of the Sugar Committee’s report, the central factor of the Javan
system was the Sugar Factory. Moreover all ressarch work was
carried on financed not by the Government but by private corporations,
There was little need therefore for sending anybody to Java for
sugarcane work.  As regards the breeding of new canes Rao Sahib
T. 5, Venkataraman prcbably knew as much as anybody in Java.

Rao Salib T, S, Venkataraman—Gavt  Sugarcans Experi—observed
that the jaggery maker was often notanxious to get rid of the
impurities of the juice because of the consed uent loss of weight in the
finished product. Widely divergent qualities were needsd in Lhe
various jaggery markets of lndia. As for the Coimbatore ryot he had
tn cater to the demands of a market which favoured keeping quality
rather than colour. As these two qoalities werse antagonistic to
each other, the problem iequired (horcugh investigation, hut could
not bs taken up for waot of stafl. The conditions in India were very
difterent from those in other couniries, Jaggary was actually preferred
to Sugar in most parts of India and i0 his opinion it was a delicacy
and almost a sweetmazat, The speaker thought that more work ou: ght
to be done in India before thivkicg of sending anybody to Java.

Mr. &, Kvishnamarti Rao in replying to criticisms stated that the
subject of the present paper was worked up as a sideline in the midst
of more legitimate work and thought that more work was nee.ded
belore making any definite pronouncement on the subject.

—_—



