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Recovery of citrus molasses from orange wastes by press dehydration. SaTorU
TaxkaHAsHI, HirosHI AIHARA, and TAxEsHI SHIMAKAWA (Department of Food Science
and Technology, Faculty of Engineering, Toa University, 15~2 Kusuno, Shimonoseki-shi,
Yamaguchi 751, Japan) Hakkokogaku 61: 187-194. 1983.

To utilize the dehydrated liquid from orange juice wastes as a fermentation raw
material, dehydration conditions with the addition of slaked lime to the juice wastes were
studied.

The optimal amount of slaked lime added to the juice wastes was 0.4%, for mandarin
orange wastes and 0.69, for chinese citron wastes. For mandarin orange wastes, the
reaction time required for liming was 5 h with hand mixing whereas 10 min was quite
enough with mechanical mixing with a cake mixer. In the case of chinese citron wastes,
the reaction time required with mechanical mixing was about 5 h whereas it took much
longer by hand mixing.

When the addition of slaked lime to the wastes was increased, total nitrogen, reducing
sugar and saccharose, Fe and P contents were decreased whereas pH, ash, and Ca and
alcohol insoluble substances were increased. Steaming after mixing (0.2%-0.4%) of

the wastes could improve the press dehydration of the wastes.
About 1.5 to 2/ water was required to suspend 0.2%, slaked lime in the waste and
the optimum reaction temperature was 20°C rather than 12°C.
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Table 1. Press dehydration of orange-juice wastes with the addition

of slaked lime.

Slaked lime

Mandarin orange

Chinese citron

added (%) E;Si}éd(r;éCd Brix° rH {i)cfll:i}(’idz;g;d Brix® pH

0.2 38.0 15,3 5.02

0.3 48.0 15.1 5.21

0.4 52.0 15.0 5. 46 43.0 12.2 5.12
0.5 54.0 14.0 5.92 44,1 12,1 6. 00
0.6 45.2 11.9 6. 27
0.7 45,8 11.8 6.55
0.8 48.6 11.8  10.70
1.0

Samples: Fresh orange-juice wastes.

Reaction time: 30 min.
Pressure: 20-40 kg/cm?.
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Table 2. Press dehydration of orange-juice wastes under various
liming conditions.
Treatment Mandarin orange Chinese citron
reaction : -
: Dehydration 4, . o Dehydration 4 . o
time (h) liquid (%) Brix prH liquid (%) Brix' pH
Hand 1 24.4 15.4 5,92 28.8 12,3 5.98
mixing 5 32.6 16. 2 4,63 29.9 12.2 5,10
(10 min) 24 31L.6 15.7  5.40 33.4 12.4 4.9
Cake 0 44,0 16.5 4.81 38.5 12.1 5. 46
mixer 1 43.4 17.0 4,68 39.3 12,9  5.15
(10min) 5 42.6 17.0 5.48 41.2 12.4  5.05
24 46. 4 16.4 5.20 42.2 12,7 4.35
Cake 0 46.0 16.0 5.72 41.6 12.8 5.30
mixer 1 43,0 18.0  5.46 42.8 12,5 5,02
(20min) 5 45.2 16.8 5.25 44.3 12.6 4.98
24 46.4 16.4 5,10 42.3 12.4 4,40

Samples: Fresh orange-juice wastes.
Slaked lime added: 0.4%.
Pressure: 20~40 kg/cm?.

Table 3. Press dehydration of mandarin orange
peel under various liming conditions.
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Yo —-REOGERLBEEERTE HASOH Hand 1 50.8 6.02
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Samples: Fresh mandarin orange peel.
Slaked lime added: 0.4%3.
Pressure: 20 40 kg/cm.
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Table 4. Press dehydration of frozen mandarin orange wastes under various
liming conditions.

Slaked lime added (%) 0.4 1.0
Reaction Dehydrated Dehydrated
Treatment  ;ne'h)  liqud(z) — PH liquid (%)  PH
Hand 1 42.4 6,02 36.6 12.2
mixing 5 50. 8 5.75 46.4 9.5
(10 min) 24 48.5 5.52 42,2 9.1
Cake 0 54,3 5.91 40.8 12.9
mixer 1 60.5 571 39.6 9.4
(10 min) 5 57.8 5.54 40.0 9.45
24 56. 8 5. 40 37.5 9.0
Cake 0 58.8 5.75 42.5 12,5
mixer 1 58.6 5,52 40. 8 9.6
(20 min) 5 60. 0 5.38 40.5 9,3
24 60.0 5.30 42.2 9.0

Samples: Defrozen after storage at —20°C.
Pressure: 20~40 kg/cm?,

Table 5. Chemical composition of dehydrated liquid from mandarin
orange-juice wastes.

Slaked lime (%)

Item
0.2 0.3 0.4 0.5

pH 5.33 5.89 6. 00 6.12
Moisture (%) 86.9 86.6 86. 4 86.3
Total nitrogen (%) 0.11 0.11 0.10 0.10
Reducing sugar (%) 7.73 7.33 6.58 6. 99
Sucrose ») 2,87 3.16 2.9 2.57
Total sugar @) 10.60 10. 49 9.53 9.56
Brix (°) 14.6 14.6 14.6 14.6
Crude ash %) 0.51 0.54 0.57 0.55

Ca (%) 0. 056 0.062 0. 067 0. 064

K ) 0.14 0.15 0.15 0.15

P (ppm) 7.9 7.7 6.3 6.9

Fe (ppm) 19 1.9 L3 2.4
Alcohol insoluble
substances @) 1.4 1.7 1.6 1.5
Total nitrogen (%) 2.11 2.26 1.88 2.18
Pectin (») 0.78 1.29 1.18 1.06
Ash (%) 19.4 21.2 23.0 22,8

Samples: Fresh mandarin orange-juice wastes.
Pressure: First dehydration at 20~40 kg/cm?2.

NI -Electronic Library Service



The Society for Bioscience and Bi oengi neering, Japan

1983 45 B ABEDEIY 191
Table 6. Chemical composition of cake waste obtained by second
dehydration of the first dehydrated cake.
Item Slaked lime (%)
0.2 0.3 0.4 0.5
Moisture @) 71.2 69.5 69.5 67.1
Total nitrogen (%) 0.26 0.23 0.18 0.21
Reducing sugar (%) 5.04 4.84 4. 56 4,40
Sucrose @) 2.36 2.00 1.56 2.61
Total sugar ») 7.40 6.84 6.12 7.05
Alcohol insoluble
substances (%) 19. 40 21.60 21,70 23.60
Crude fiber ») 3.49 3.84 3,12 4,25
Crude fat @) 0.40 0. 40 0.41 0.43
Crude ash ») 1.15 1.38 1.61 1.95
Ca (%) 0. 194 0. 252 0.325 0. 421
K (%) 0.184 0. 202 0. 180 0.211
P (ppm) 24.7 22.4 25.7 23.8
Fe (ppm) 27.7 22.4 19.3 34.6
Samples: Cake obtained on first dehydration.
Pressure: Second dehydration at 20-40 kg/cm?.
Table 7. Effect of steaming on dehydration of mandarin orange-juice wastes.
Slaked lime (%) 0.2 0.4
Mixing time (min) 10 10 5 5 5 10 10 5 5 5
Steaming time (min) 5 10 15 5 10 15
Reaction time (min) 30 60 30 60
pH 4.92 4.92 5.65 5.65 5.62 4.92 4.92 4.92 4.94 4.88
Brix (o) 15,0 15,0 14.6 14.6 14.6 15,0 15.0 14.8 14.5 14.3
Dehydration liquid (¢5) 31.4 37.0 40.8 40.7 43.5 3.4 37.0 37.4 39.4 42.4

Samples: Fresh mandarin oranéé-juiée wastes.
Pressure: 20-40 kg/cm?.
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Table 8. Effect of treatment with lime water on press dehydration of

mandarin orange-juice wastes.

Added water Dehydration liquid
l

Dehydration cake

Liquid (%) Brix°® pH Cake(%) Moisture(%) pH
3.0 46.0 7.4  4.55 42.06 88.33 3.70
2.0 47.1 9.2 4.45 51.15 82, 87 3.68
1.5 43.8 10.1  4.32 56, 14 80.75 3.8
1.2 36.6 11,0 4.42 59,19 83.14 3.85
1.0 36.8 1.1 4.28 61.58 82.25 3.76
0.8 37.8 12,1 4.05 66. 28 82.74 3.90
0.5 29.5 13.0  4.20 70, 64 83.55 3,80

Samples: Fresh mandarin orange-juice wastes.

Dehydration: At 12°C.,
Slaked lime added: 0.2%.
Dipping time: 15 min.
Pressure: 20~40 kg/cm?.

Table 9. Press dehydration of mandarin orange-juice wastes with various concentrations of lime water.

il Dophpiec Dt wae m DUEST mee) m o
10 15 50. 23 9.5 5.40 45, 32 0. 955 4.34 0.215
15 15 50. 35 9.9 5.61 44,52 1.343 4,40  0.288
20 15 51.53 9.8 9.60 43.10 1.421 4.42  0.352
25 15 51.65 10.0 9.70 43,98 1.539 4,46  0.396
30 15 52,06 10.4 10.35 44.10 1. 562 4.45 0. 406
15 overnight 46. 65 10.5 5.42 46.51 1.071 4.39 0. 247
20 overnight 46,63 10.7 7.06 47.24 1.241 4.48  0.109
30 overnight 47.55 14.3 5.92 42,94 1.506 509 0.395

Samples: Fresh mandarin orange-juice wastes.
Added water: 1.2 1
Pressure: 20-40 kg/cm?.
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Table 10. Effects of lime used and operation temperature on press dehydration of mandarin
orange-juice wastes.

Dipping Lime

Lime variety terz}%%raturc Eg&}éd{;ét?n Brix° pH added (g) E;Si}édgéﬁ)on Extract(%) Brix° pH
Slaked lime 12 45,02 11.2  6.00 25 45,30 0. 30 10.7 6.60
20 45, 02 0.31 1.0 4.40

20 51. 45 10.7  6.00 15 39, 02 0.27 1.0 4.80

Quick lime 12 44.37 11.6 4.38 25 58, 80 0. 39 1.0 7.02
powder 20 54, 66 0.39 10.8 6.12
20 53,22 1.0  6.48 15 45,37 0. 30 10.7 5.70

Quick lime 12 54,18 1.8 6.15 25 57.99 0. 39 10.8 7.20
lump 20 57. 40 0.38 10.7  6.40
20 57. 39 10.7 6.40 15 45.70 0.31 10.7 6.00

Samples: Fresh mandarin orange-juice wastes.
Added water: 1.2/

Dipping time: 15 min.

Pressure: 20~40 kg/cm?.
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