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Studies on the Utilization of Peeling Mixture for Canning of Mandarin
Orange— [
Component of Waste Water from Canning of Mandarin Orange

Takenori Mouri, Hiroyuki Kayama, Haruyo Murata and Kyoko Miyata

The purification of waste water from canning of mandarin orange is very difficult, because
the component of waste water is not digested by activated sludge.

For solving the cause of its difficulty, the component of waste water from canning of man-
darin orange was analyzed by Mizuno’s method,

COD and uronic acid values of waste water from canning of *Wase” mandarin orange
ranged from 6.8 to 7.8 kg/t and 4.8 to 5.3kg/t, respectively, and these values of waste water
from canning of ordinary mandarin orange ranged from 12.8 to 14.9kg/t and 7.4 to 7.6 kg /t,
respectively.

The soluble portion of the acid-peeling mixture used for ordinary mandarin orange con-
tained about 520 g% of low molecular carbohydrates (about 200 or less m.w) and about 22
mg% of high molecular ones(about 7500 or more m.w ), and that of the alkali-peeling mixture
contained 292mg% and 196 mg% , respectively. On the other hand, these values of peeling mix-
ture used for * Wase” mandarin orange were about half value of those for ordinary manda-

rin orange.
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Powdered sample

l<— 50m1 80%EtOH 80°C 8hrs.

Mono ,0Oligo-saccharide. 1
Polysaccharde. —————2 <— 50m] 50% EtOH 80°C 8hrs.
Araban,Galactan.————3 <— 50ml] H20 20°C 8hrs.
Starch,Glycogen.—————4 <— 50m] H20 100°C 8hrs.
Pectin 5 K—50ml 1% Ammonium Oxalate.
Hemicellulose, ———— 6 ‘é— 50ml 5% NaOH 30°C 24hrs.

—7 <— 50ml 5% NaOH 100°C 8hrs.
Cellulose 8 \L 100m1 20% H2504 0°C

Lignin

Fig.l Procedure for fractionation of carbohydrates.
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Table 1 Components of waste water from canning of mandarin orange.(A laboratory experiment)
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(kg/t)
I I
BOD | COD | SS Uronic acid | BOD | COD SS Uronic acid
Acid peelin
1€ peeting 3.3 | 2.5 | 0.6 1.4 6.2 | 4.8 1.9 2.3
mixture
g | washing 1.4 | 0.8 | 0.3 0.4 2.6 | 1.5 | 0.6 0.6
Alkali peelin
KA PEEng | g | 2 ) 12 2.2 7.0 | 5.4 | 2.2 3.5
mixture
washing 0.8 0.6 0.2 0.8 1.4 1.1 0.4 1.0
Boili t
orling water 1.2 | 0.9 0.4 0.07 22 | 1.7 07 0.1
mixture
v | Chilledboiling |} o) 0.9 1.3 | 1.0 | 0.4 0.8
water mixture
Peeling mixture | 7.0 5.4 2.2 3.5 13.4 10.3 4.1 5.4
washing 1.3 1.0 0.4 0.8 2.5 1.9 0.8 1.3
] :wase mandarin orange
I :Ordinary mandarin orange
I :Conventional chemical method.
IV :“Kanetsu ichieki” method
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Table 2 Components of waste water from canning of mandarin orange.(Large-scale plant) (kg/t)

| 1
BOD | COD SS Uronic acid | BOD | COD SS Uronic acid
Rinding 1.6 1.4 | 0.1 0.4 3.0 | 2.7 0.2 0.8
Acid peeli
cic peeling 2.8 | 2.3 | 05 1.0 5.7 | 4.5 | 1.2 2.0
mixture
| Alkali Peeli
ralt reelng 1 49 | 2.9 | 1.6 1.9 7.2 | 5.4 | 2.9 2.6
mixture
washing 3.7 1.5 | 0.4 0.9 6.7 2.7 | 0.7 1.6
Canning 0.1 0.2 | 0.05 0.05 0.2 0.3 | 0.1 0.1
Rinding 2.5 1.8 0.5 0.5 4.8 3.5 1.0 1.0
y | Peeling mixture | 8.9 | 5.1 | 2.2 2.5 17.2 | 9.8 | 4.6 4.8
washing 4.9 3.7 1.1 0.9 9.4 7.2 2.1 1.7
Canning 1.2 0.2 0.03 0.03 2.2 0.3 0.1 0.1
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Table 3 Loading of peeling mixture of “wase” mandarin orange.

(kgt)

District Peeling method COD Loading SS Lading Uronic acid Loading
I 5.4 3.0 3.5

Saga | 5.4 3.0 3.6

Ehime I 5.4 2.2 3.4

Hyogo 1 5.2 4.9 4.0

Kagawa i 5.0 4.0 3.3

[; “Kanetsu ichieki” method"”

I ; Conventional chemical method.

Table 4 Loading of peeling mixture of ordinary mandarin orange

(kg/t)

District Peeling method COD Loading SS Loading Uronic acid Loading
1 10.3 6.5 5.4

Saga 1 10.5 6.6 58

Yamaguti I 10.2 5.8 4.9

Hyogo 1 10.7 8.7 5.4

Kagawa Il 10.2 6.2 6.2
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Table 5 Components of peeling mixture and waste water in canning of mandarin orange. (%)
pH COD ! SS Moisture | Protein | Carbohydrates

I Acid peeling mixture 1.5 0.48 0.25 99.8 — 0.74
Alkali peeling mixture 12.3 0.57 0.41 99.0 0.03 0.69
Peeling mixture 11.5 1.03 0.61 98.7 0.04 1.09

I Conventional chemical 51 0.22 0.14 99 7
method . .22 . . 0.15

I Kanetsu ichieki method | 10.6 0.26 0.16 99.5 — 0.15

[ ; Conventional chemical method.

I; “Kanetsu ichieki”method
ii; Total waste water.
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Fig.2 Gel-filtration of acid-peeling mixture.
(Conventional chemical method)
A: Low molecular carbohydrates(about 200 m.w.)
B: High molecular carbohydrates(about7500m.w.)
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Fig.3 Gel-filtration of alkali peeling mixture. Fig.4 Gel-filtration of peeling mixture
(Conventional chemical method) (*Kanetsu ichieki”method)
A: Low molecular carbohydrates (about 200m.w.) A: Low molecular carbohydrates{about 200 m-w.)
B: High molecular carbohydrates (about7500m.w.) B: High molecular carbohydrates{about7500m.w.)
Table 6 Components of carbohydrates in soluble portion of peeling mixture. (mg%)
Peeling solution COD Carbohydrate Uronic acid
i A 315.2 358.2 68.0
Acid peeling B 23.6 21.7 22.4
mixture v A 577.2 529.6 100.6
B 43.8 49.8 9.8
I
I A 94.4 122.6 23.3
Alkali peeling B 16.9 61.0 27.4
mixture vl A 286.3 292.1 55.5
B 192.1 196.0 88.2
I A 399.5 346.0 65.7
B 139.6 138.3 62.2
i peeling mixture
v A 651.5 648.9 123.3
B 179.0 178.3 80.2

1 : Conventional chemical method.

1; “Kanetsu ichieki”method.
E: “was"mandarin orange
V: Ordinaly mandarin orange

A: Low molecular carbohydrates(about 200 m.w.)
B: High molecular carbohydrates(about7000m.w)
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Table 7 Component organic substance of peeling mixture {(mg%)
Conventional chemical method Kanetsu ichieki method
[ i o
] v I\ Y I\ \

Low molecular
carbohydrates 358.2 529.6 122.6 292.1 346.0 648.9
W (about 200 m.w) ;
High molecular
carbohydrates. 21.7 49.8 61.0 196.0 138.3 178.9
(about7000m.w.)

Mono saccharide

Oligo saccharide 77.0 43.2 6.4 19.5 22.0 28.4
Poly-saccharide 15.0 23.4 7.4 21.5 14.1 10.7
yj | Arabanand 2.8 3.4 4.4 10.9 8.6 15.8

Galactan
Starch 10.8 8.1 3.6 18.4 8.1 8.0
Pectin 4.5 5.3 9.9 25.1 28.1 32.5
Hemicellulose 57.3 105.3 59.3 103.1 132.4 165.6

I : Acid-peeling mixture

1 : Alkali-peeling mixture

Il : Peeling mixture.

IV : “wase”mandarin orange.

V ; Ordinary mandarin orange.

V: Soluble portion,

VI: Uii-soluble portion.
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