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On the Countercurrent Extraction of Soluble Sugar from Sweet Potato
Slices with Diluted Sodium Hydroxide Solution.

Shigeo Fuimoro and Matsuo KaNIE
(Laboratory of Applied Starch Chemistry)
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Fig. 2. Sugar concentration of twelve final- Fig. 3. Sugar concentration of extracting liquid
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lve-stage countercurrent multiple- current multiple-contact extraction of
contact extraction. steady state.
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Table 1. Extraction rate from sweet potato slices in four-stage coun-
tercurrent multiple-contact extraction of steady state —— 30
minutes extraction per each stage.

No. of stage Soluble sugar in ’ Extraction
of extraction the total slices ' rate
! o
1 14.4 1 11. 4
2 13.6 \ 16. 4
3 10.1 ? 37.9
4 53 i 66. 8

Soluble sugar in the total slices before extraction was 16.24 g.

Table 2. Extraction rate from sweet potato slices in four-stage coun-
tercurrent multiple-contact extraction of steady state — 60
minutes extraction per each stage.

No. of stage Soluble sugar in ‘ Extraction
of extraction the total slices 1 rat
g i %
1 10.9 | 33.0
2 9.3 | 42.8
3 7.8 52.6
4 3.4 I 79.1

Soluble sugar in the total slices before extraction was 16.24 g.
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Table 3. Extraction rate from sweet potato slices in eight-stage coun-
tercurrent multiple-contact extraction of steady state —— 30
minutes extraction per each stage.

No. of stage Soluble sugar in 1 Extraction
of extraction the total slices rate
g %

1 18.6 25.3
2 16. 8 32.5
3 13.9 44.2
4 15.3 38.6
5 10. 8 56.6
6 10.7 57.0
7 10.4 58.3
8 5.1 79.5

Soluble sugar in the total slices before extraction was 24.84 g.
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Table 4. Comparison of extraction rates in the fcur experimental examples.

Number of stages Extracting time Total extracting ! Extraction
per one stage time rate
min. hr, i %
4 30 1 2 | 66. 8
4 60 | 4 \ 79.1
8 30 4 79.5
12 30 6 85.0
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Equilibrium sugar content of sweet potato
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Fig. 4. Sugar content of extracting liquid. Fig. 6. A relation between E and sugar concentr-
ation of extracting liquid.
1. 000 1.0
L 0.5
0. 500+ b
0.100} 0.1
0.050¢+ 0.05
&) &)
0.010} 0.01}
0.005 0.005
0. 001 i : : L 0.001 ; ' ‘ *
20 40 60 80 20 40 60 80
t (min) t (min)
Fig. 5. Generalized plot of simple diffusion Fig. 7. Generalized plot of simple diffusion

data of sweet potato, data of sweet potato.



78 [ N 1 A GRS O W A

2— 1 e LR sV B SFEBE IR .

HEEEI R A e 24 ISR L 7o & & —ISTFERRRICE Y B L UE L, TR OREOHFET
e L U OB R sk e, T ORUE Fig. 4 WORT.

Fig. 4 725C ¥ ce OIICITEMBFHENI LD BN, Clee=1.27T THBHZ LEM T

2—2 HFRERORHBIZEAL

a. Clco=0 DY, &< WHEESE WA T HitE &7 78 - o o iR o R E
Fig. 5 i+

b. C/co> 0 OB, IV Bl A 1770 5 BIRINC 2 S BB EREOE N D ThH 5
DT, CREG, BEEOWE ST HIR R TR L 7. vk AT 60 X0 filith & 1T\,
Ex} C/cy OBffA kDB L Fig. 6 Bz bivic.

RS R Z 2 B L R E R o oA i A 23 T ot E=1, C/ee=1.27 DI % 5.
s ofEEE Fig. 5 ke ey vL, ThEhOs—72ELICL D% Fig. 7 @3+,

2—3  HhHEEE AR

R ) RTRkDBRG. Tibh Fig 7 o E—t fifiaX#agT 5 L Fig. 8 L785.

0.1

0.05

oFE .
gy min-t

Fig. 8. Generalized plot of instantaneous diffusion rate of sweet potato.
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Fig. 10. Estimation of distribution of diffusion liquid in a
continuous countercurrent diffuser.
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Fig. 11. Calculated continuous diffusion data.
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Summary

1. Using the sweet potato slices with the cross section of 1 mmX5 mm as the sample, and
0.05 N sodium hydroxide solution as the extracting liquid, the rate of the countercurrent mul-
tiple-contact extraction, and that of the continuous countercurrent extraction of the soluble
sugar from the sample were put under research at room temperature.

2. With the use of a countercurrent multiple-contact extractor designed by the authors, it
was ascertained that the final extraction rate of the soluble sugar in a steady state was in
proportion to the total extracting time; both in four and eight stages the rate for 4 hours
was confirmed to be about 80 percent. Two-hour extraction consisting of four stages was
proved to be insufficient, while six-hour extraction consisting of twelve stages was turned
out to be too lengthy, leaving intermediate surplus hours.

3. With the application of the Yanc and BRIER’s treatment of continuous diffusion of beets
to that of the sweet potato slices, it was calculated that, when the quantity of the extracting
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liquid was set to be, for example, 1.5 times the quantity of the sweet potato slices used, about
fifty-five minutes continuous countercurrent extraction would be necessary for the attainment
of 82 percent extraction rate of the soluble sugar.



