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Yoko NAKASONE, Hiroharu OKAzAKI and Koichi HokaMa :
On the viscosity of sugarcane molasses

1. Viscosity and polysaccharide of sugarcane molasses
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75 % —Ethanol precipitate

Extract in water three times

Centrifuge at 7000 g for 20 min

Sup,
Add methanol up to 75 %
stand overnight

| Centrifuge at 7000g for 20min
Ppt.

Add 99% — ethanol
l Centrifuge at 7000g for 20min

Ppt.
Dry in a vacuum desiccater Ppt.
Extract in boiling water two
Water soluble fraction - times — 2hr -
!
Sup.

Dry up according to the above J

drying procedure Ppt.
Extract in acid solution(0.05N
Boiling water soluble fraction . HCl) two times —2hr —
T
Sup.
Dry up according to the above P Jt
drying procedure pt.
Extract in basic solution
0.05N HCl soluble fraction _ (0.5 N NaOH) three times — 2 hr—
[
Sup.
Dry up according to the above Ppt
drying procedure _ ] ] pt-
Extract in basic solution
0.5N NaOH soluble fraction _ (6N NaOH) —20hr—
|
Sup.
Dry up according to the above J
drying procedure Ppt.
5N NaOH soluble fraction Residue
. J e

Fig.1. Fractionation of 75 % ethanol precipitate
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Table 1. Relative viscosity at various concentrations of molasses and the
75 % ethanol precipitate

Molasses 75 % Ethanol precipitate

Sample water soluble

1 % 3 % 20% 1 % fraction 3%
Hab .03 1.09 2.03 1.10 1.37
Hb2 1.03 1.10 2.01 111 1.56
Rk3 1.01 1.09 1.96 1.07 1.29
Ry 2 1.02 1.09 1.94 1.17 -
Kab 1.03 1.09 1.95 1.09 1.33
Ks?2 1.01 1.08 1.97 1.07 1.28
Fc3 1.03 1.09 1.98 1.12 -
Fb2 1.02 1.09 1.97 1.07 1.28
To3 1.03 1.10 2.00 1.09 1.39
Da3 1.03 1.09 2.05 1.10 1.60

The viscosity was measured at 25°C in Ostwald Viscometer and expressed as the
value relative to water

Table 2. Relative viscosity at 10 percent of molasses and the 75%
ethanol precipitate

Sample Hab Hb2 Da3

Molasses 1.33 1.29 1.37

75 % Ethanol

precipitate 8.54 4.17 8.60

9 WEPO7ZNIA—NEREISE

Table 3. The yield of 75% ethanol precipitate from molasses

Sample Yield Sample Yield
g/1 g/1

Hab 21.50 Kab 16.41

Hb2 17.07 Ks?2 10.01

Rk 3 12.38 Fc3 9.93

Ry 2 1.61 Fb2 10.67

Da3 20.76 To3 18.00

The 75% ethanol precipitate was prepared from molasses diluted to 20% of

Brix at 23° £1°C and expressed gram per liter of the diluted molasses
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Table 4. Analysis of the 75% ethanol precititate from molasses

Total Crude

Sample sugar protein Ash
% % %

Hab 1825 7.63 60.39
Hb?2 20.39 594 63.91
Rk 3 3121 2.13 65.03
Ry 2 24.82 - 12.36
Kab 1853 3.38 67.44
Ks2 17.34 - 63.53
Fc3 2814 3.69 55.28
Fb2 19.00 144 66.01
To3 17.71 4.31 65.55
Da3 19.95 3.81 63.98

Samples were previously hydrolyzed in ] N HCl at 100°C for 5hrs with AgCO3 and
then total sugar was determined by the method of Somogyi—Nelson. Crude protein
was determined by a micro- Kjeldahl method. Samples were ashed at 850°C
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Table 5. The yield of respective fractions of the ethanol precipitate
water Boiling 0.05N HCI 0.5N NaOH 5N NaOH
Sample soluble water sol. soluble soluble soluble
fraction fraction fraction fraction fraction
% % % %
Hab 63.52 1.78 1.47 2.39 1.63
Hb2 61.82 2.74 4.70 2.29 1.03
Rk 3 72.88 5.45 0.57 2.50 0.04
Ry 2 49.45 9.28 0.07 17.54 1.13
Kab 74.44 544 0.30 2.26 0.08
Ks2 61.74 7.68 2.59 3.37 0.13
Fc 3 42.52 7.33 0.43 10.12 0.83
Fb2 68.38 5173 0.47 4.07 0.27
To3 66.59 1.44 0.04 2.92 1.66
Da3 74.44 3.96 0.38 1.39 0.97
Samples were fractionated as in Fig L
5 KuBRHESMEOEN
1) ® @ 30 O o Q
mQ @ 0 @ @ © 6 » @
sgic O @ % O ©¢ ¢ o o &
caQ @ ®@ @« ® O ® O
GlcUAQ 8 8 O
o e oD [ NI =3
GalUA 0 (& No? ~’ w7 [ L%
Std.  Hab Hbz Fbz Ksz Kab Tos Das Rk3

Fig. 2. Paper chromatogram of hydrolyzates of water soluble fractions

Samples were hydrolyzed in 1 N HCI at 100°C for S5hrs. The chromatography was
carried out on Toyo filter paper Na50 by ascending multiple method at 20 °C using

n—butanol: pyridine: water ( 6:4:3 Vv) solvent.

benzidin — TCA reagent,

The sugar was detected by
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Fig. 3. Gel chromatography of the water soluble fraction from sample
Hb2 on a “ Sepharose 2B” Column (1.5 X 35cm) eluted with
pure water

—O—. E490nm ( Total sugar ) ; —X —, E400nm ( Color)
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Fig. 4. Paper chromatogram of hydrolyzates of fractions eluted
from “ Sepharose 2B ” Column

Conditions for paper chromatography were the same as in Fig 2
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Summary

The present paper aimed to study the relation of the viscosity and polysaccharides of
sugarcane molasses.

Seventy five percent ethanol precipitate and its water soluble fraction were obtained from
ten samples of molasses produced in Okinawa and Tokunoshima in 1976. The viscosity of
both the 75% ethanol precipitate and its water soluble fraction was remarkably higher than
that of original molasses. The 75% ethanol precipitate was found to contain about 20% of
polysaccharides and about 65% of ash. Therefore, the two constituents of 75% ethanol
precipitates were considered to be a main cause of the viscosity of molasses.

The quantity of polysaccharides ranged from 2 to 4 grams per liter of diluted molasses
(Brix 20%), and most of polysaccharides were contained in the water soluble fraction from
75% ethanol precipitate. It was found that the polysaccharides of water soluble fraction

comprised more than two kinds of hemicellulose and at least one of glucan.



