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An Application of ‘“Macerating Enzyme” to Canning of
Mandarin Orange
Orange Peeling and the Nature of Waste Water

Tetsuhiko Tominaga, Masakazu Oku, Kazuyo Miyamawari,
Ikuyo Kato, Yoshio Shimoda and Shigeru Otsuka

An application of “macerating enzyme” for peeling mandarin orange segments is
reported together with the nature of the waste water and chemical removal of soluble organic
matter.

The present method consists of the treatment with 0.5% sodium hydroxide at room
temperature for 10—15 minutes followed by the treatment with 0.2% “macerating enzyme”
at 37°C for 40 minutes. The peeled segments were washed with about three times the
amount of water, and was finally immersed in 0.2% sodium hydroxide for 1—2 minutes for
the purpose of the inactivation of the enzyme.

The present method was superior to the conventional method in the following points.

1) The whole procedure takes about two to three hours, and the enzyme solution is
capable of at least seven runs of peeling.

2) Quality of canned mandarins manufactured with the presen method is identical to
or superior than those either with the conventional method or other enzymatic methods in
which ordinary pectinase preparations are used.

3) The large portion of the waste substances exists in the form of high molecular
rather than low molecular substances, the former can be easily removed by the treatment

with chemical coagulants.
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Table 5 Effect of conditions of alkali and macerating enzyme treatments.

1 2 3 4 5 6 7 8

Alkali treatment | CoPc (%) | 05 | 05 | 05 | 0.8 | 1.0 | 05 | 05
Minutes 5 10 15 10 10 15 15

Enzyme treatment | COP¢ (%) | 0.5 | 0.2 | 02 | 0z | 02| 02 | 0.2

Minutes 15 40 40 40 40 40 40
Perfect peeling (%) 35 72 74 67 71 63 68 87
Solids 64 20 19 23 20 30 22 7
Fiber 9 2 2 5 2 2 1 4
Solids+Fiber 10 6 5 1 6 5 9 2
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{7} added, citric aid-sodium citrat (pH 3.5)
{8 Chemical method

TLLEBTED, HERELAEETRTEHE
100 Whole peeling

HEGZEOESDOERFICHEDL SNE e,
LT VEBE—7 T VB P s AEMNL

T pH3.5, THRERRY —Z2HEMLT ;:\3 Perfect peeling
pH 81U CBHERIEETTL D & . “Solids”™ @ E
HESERC L A EEMRL N (F3) . T 501

3-4-2 BEORERH £

PLE, BohtcRiIch 30T, Tany o

, W
MBHORRICOWT, BEREH AR EER e

-, d
. s
T

CWAREpEA . BRRBICRIAES r-""T""i:;gé"r",'é':iiu?trner_!t needed

75N % 37~40°C. 405}, 0.2% “v&m ™ 2 3 4 5 6 7 8
= f treatment

F=u" L01%BENT—EORE TN Nombexitic:nesr)ea e

o, BREFIRORT L6 BRI TRE Fig. 3 Repeated use of enzyme solution for

wandarin peeling.

L HIEREO AREMOZ L LiGoh . “fiber”
REDEBMOEDIZAL, ULALTEHBRRCE S &K E UTHESRRBL T AERBLE ST
72, 2.5 ARSI h 7 210RO R EFERA GO BELIIHN0EOFERZH » Tic (ERBLDISRBEE
EEEICEELL) . IRCOBEBEEORS, BELNFEEDONTh .

39 FETHBEULIEIDATEOREBER

RETHR LB PAGEEZNRE LTARTHE LS A TEORBRERETL -k,
OREALTHEHE LI DAGEREESR, pH TRERCIIEEERUELT, BATLHX
2BORE Dot BRSO TRARLZZED oA -1, HRICHZELTPPRIFT
BHote, BE (VY79 7) OBHETRO6YABZRAREICLLE Y7 vy 7OHBERICEZ DL
A BGRTHTLRENTOR, FhAAXRY VUVOITHIREZ[GERIEAEHSNE M7,
3:5-1 {EEMHEEOBKRDOER



Table 6 Nature of waste liquid of chemical peeling of mandarin segments.

Waste water from COD (ppm)
. Original waste water Low molecular High molecular
treatment with (ppm) (ppm) (%) (ppm) (%)
Acid 6990 5880 (84) 910 (13)
Alkali 3480 1540 (44) 1630 47)
Neutralized - 2840 (67) 1390 (33)
Ca (OH). added 4300 3560 (83) 200 (5)
N r/ml as COD 7/ml as COD r/ml as COD
Citric acid (ppm) (ppm) (ppm)
Acid 59 42 52 39 .5 0.4
Alkali 59 44 43 32 1.5 0.4
Neutralized 54 41 32 24 6.4 4.8
Reducing sugar
Acid 2300 2450 0 0
Alkali 50 50 0 0
Neutralized 100 110 0 0
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Table 7 Dialysis from peeling of waste liquid.

Present method Chemical peeling

Waste ligid from Waste ligid

neutralized
Orig. Dialy Dialy
zed zate

Alkali treatment Enzyme treatment

Orig. Dialy Dialy | Orig. Dialy Dialy
zed zate zed zate
soln.  soln, soln.  soln, soln.  soln.

COD (ppm) 5421 3560 1947 7410 4650 2660 5076 1572 3440
(%) 100 60.2 36.0 100 63.0 34.7 100 31.0 67.8

1810 453 1414 2251 524 1517 3294 324 2924

Ca (OH), added
Remaining COD (ppm)

(%) 33.3 12.7 72.6 30.4 11.3 57.0 64.9 20.6 85.0
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