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Sugarcane is an important industrial crop. About 50 per cent of sugarcane produced in Karnatakais crushed
in sugar industries and 40 per cent is crushed for making jaggery and rest 10 per cent for seed aswell aslocal
juice consumption. In the present study Two roller power operated sugarcane crusher, three roller traditional
sugarcane crusher, three roller heavy duty sugarcane crusher and three roller gear box type sugarcane
crushers were used to analyse the different parameters of sugarcane juice extracted from the six varieties
Viz., CO419, CO62175, CO7804, B37172, CO8371 and CO86032 which are commonly grown in Karnataka.
Using these four sugarcane crushers the Amount of juice extracted (gm/kg) and Baggase weight (gm/kg)
were studied and evaluated. It was observed that as the number of crushing cylinders increased, crushing of
cane will be more effective leading to increase in percent of juice extraction with reduction in baggase
weight. Prevention of contaminationswith juice at thetime of crushing and maintenance of hygienic conditions
in the place of crushing helps in maintaining the Purity of the juice extracted. As the number of cylinders

increases, better is the extraction of sugarcane juice.
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INTRODUCTION

Sugarcane is an important industrial crop of India. The
country producing about 300 M T of sugarcaneto feed about
450 sugar producing factories with a crushing capacity
ranging from 1,250 to 10,000 tones of cane per day and
period of crushing ranges from 160 to 180 days with an
average recovery of 10%. About 50% of sugarcane produced
in Karnataka is crushed in sugar industries and 40% is
crushed for making jaggery and rest 10% for seed aswell as
local juice consumption. The remaining portion of thejuice
leftover inthe baggaseisburnt asfuel (Baboo and Soloman,
2000). The sugarcane contains 65% water, 15.5% sugar, 3.5%
non sugars and 16% fiber. As per the estimation, on an

average of about 79% of juiceisexpressed in sugar millsby
multistage crushing on the other hand about 65% of juiceis
expressed in three roller crusher used in jaggery industry.
Unviable low crushing capacity with obsolete technology
isresponsiblefor getting low yield juiceinthe cane crushed
by jaggery industries. Therefore, processing of sugarcane
to extract maximum juice playsanimportant rolein jaggery
industries and entire cane crushing system in jaggery
industry warrants a complete over hauling and needs an
improved method of crushing so that yield of jaggery
increases and production cost comes down. The sugarcane
crushers used in jaggery industries should meet the
requirements like optimum power input, effective juice
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extraction, reasonable maintenance, care in operation and
resistance to vibration, wear and tear and investment on
the crushers should be within the reach of the investor/
farmer. Bhalwar (1976) suggested the replacement of existing
crusher with screw pressin sugar industry to achieve better
performance of juice extraction. Miah et al. (1993) made a
comparison of draught power sourcefor crushing sugarcane.
Baboo and Soloman (2000) stated that 50-55% of juiceis
extracted using three-roller crushersin thejaggery industry.
Thereisalossof nearly 25% of thejuicein the bagasse due
to poor extraction and which will burnt later with bagasse
as fuel in jaggery industry itself. Further, they have
suggested that there is possibility of improving extraction
of juice up to 80% by adopting crushers having more than
threerollers/cylinders. According to Singh (2004) horizontal
type rollers has better juice extraction than vertical once.
Hence, thereis aneed to incorporate certain modifications
to the traditional crushers used in jaggery industries to
improve the cane crushing and juice extraction efficiency.

MATERIAL AND METHODS

The performance evaluation study was conducted under
actua field conditions during sugarcane crushing season
in Mandya Digtrict of Karnataka. In general there are four
types of sugarcane crushers used in jaggery industry in
Karnataka depending upon the power source. The power
source may be electrical or diesel operated. The existing
sugarcane crushers are namely, two roller power operated
sugarcane crusher, three roller traditional sugarcane juice
extractor, three roller heavy duty sugarcane crusher and
threeroller gear box type sugarcane crusher. Six varieties of
high yielding sugarcane cultivars Viz., CO419, CO62175,
CO7804, B37172,CO8371 and CO86032 whicharecommonly

cultivated in Karnatakawere selected for crushing operation.
The parameters studies include quantity of juice extracted
and weight of baggase obtained in each system of crushing
and the varieties crushed were recorded. The analysis of
juice was done under laboratory conditions at Agricultural
College, V.C. Farm. Mandya. Standard procedures and
methods were adopted for conducting evaluation study.

RESULTS AND DISCUSSION

Amount of Juice Extracted (gm/kg): The quantity of juice
extracted from each system of crushing and variety of
sugarcane crushed are recorded and presented in Table 1.
It is observed that the amount of juice extracted vary from
cultivar to cultivar in each system of crushing. Thismay be
due to the characteristics of cultivars and method of juice
extraction. Fromthedatait could be observed that the power
driven threeroller gear box type sugarcane crusher proved
better in extracting juice from the varieties of sugarcane
crushed (547 to 588 gm/kg of cane crushed) followed by
threeroller traditional sugarcane crusher (477 to 515 gmvkg)
and three roller heavy duty sugarcane crusher (444 to 525
gm/kg) used in jaggery industries. The juice extracted by
power driven two roller sugarcane crusher used by venders
iscomparatively lessthan that of other three crushers. The
variation in juice extracted from the systems of crushing
may be due to their design parameters such as clearance
between rollers, serrations made on the periphery of the
roller, speed of roller and quantity of canefed per unit time.

Weight of Baggase (gm/kg): Theweight baggase available
after extraction of juice vary from variety to variety of
cane crushed depending upon the fiber content in the
cane and the percent of juice extracted. Itisclear fromthe

Table1: Amount of Sugar cane Juice Extracted from Different Typesof Crushers
Sugarcane Varieties
Type of Crusher
C0419 C062175 CO7804 B37172 CO8371 CO86032

Two roller Power operated 452 412 442 458 435 460
sugarcane crusher

Three rol]‘cr. trad itional 477 508 505 480 512 515

sugarcane juice extractor

Three mller heavy duty 522 444 480 478 502 525
sugarcane crusher

Three rollex;goar hox bype 547 583 578 568 570 588
sugarcane crusher
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Figure1: Amount of Juice Extracted (gm/kg)
600
500
400
300
200
100 B Amount of juice extracted
(gm/kg)
&
‘0
«°
Table2: BaggaseWeight Obtained from Different Typeof Crushers
Type of Crusher C0419 C062175 CO7804 B37172 C08371 C0O86032
wneller Hand upgeated 574 629 584 565 564 560
sugarcanc crusher
3 roller_t@dxtonal sugarcane 504 428 432 502 424 420
Juice extractor
3 roller h dut
i i 387 489 470 474 392 385
sugarcane crusher
dallenenn box type 453 424 426 415 412 402
sugarcane crusher

Figure 2: Baggase Weight (gm/kg)
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data presented in Table 2 that the weight of bagasse
recorded after extracting juice using threeroller gear box
type sugarcane crusher is comparatively less (402 to
453gm/kg of cane crushed) followed by cane crushed using
threeroller traditional sugarcane crusher (420 to 504 gm/
kg), threeroller heavy duty sugarcane crusher (385to 470
gm/kg), and power driven two roller sugarcane crusher
(560to 629 gm/kg). It could be seen from the Table 1 that
the percent of juice extracted using three roller gear box
type sugarcane crusher is high (547 to 588 gm/kg of cane
crushed), hence recorded lessweight of bagasse available
after juice extraction as compared to other methods of
cane crushing where the extraction of juiceislessleading
higher weight of bagasse due to presence of juice in the
bagasse.

CONCLUSION

From the study it could be concluded that as the number of
crushing cylindersincreased, crushing of canewill be more
effective leading to increase in percent of juice extraction
with reduction in baggase weight. Prevention of
contaminations with juice at the time of crushing and

maintenance of hygienic conditionsin the place of crushing
helpsin maintaining the Purity of the juice extracted.

REFERENCES

¢ Bangali Baboo and Solomon S (2000), “Nutritive
Sweetenersfrom Sugar Crops: Development of Jaggery,
Khandasari and Syrup Industry in India”, Sugarcane,
pp. 294-297, Agro-Industrial Alternatives Oxford and
IBH Pub. Ltd., New Delhi.

¢ Hanif Miah M, Sarker R | and SolokheV M (1993),
“Performance of Draught Animal on Sugarcane
Crushing in Bangladesh”, Agril. Mechanization in
Asia, Africa and Latin America, Vol. 24, No. 4,
pp. 47-50.

e Jaswanth Singh (2004), “Design Consideration of
Sugarcane Processing Machine”, pp. 238-244, Course
Manual for Winter School on Design of Agro Processing
Machinery, ICAR, CIAE, Bhopal .

¢ Virendra Mohan Bhalwar (1976), “Screen Press Instead
of Mills in Cane Juice Extraction”, Sugar News, VVol. 8,
No. 3, pp. 21-25.

Thisarticlecan bedownloaded from http: ww.ijfans.com/cur rentissue.php

202



