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STUDIES ON MUDDINESS PREVENTION IN CANNED
MANDARIN ORANGE WITH ENZYME. —[

Zenjiro Sawayama, Yoshio Shimoda, Masakazu Oku and
Kumaichi Matsumoto.

Summary

1. A method of preventing the appearance of the white turbidity in canned mandarin
orange by means of the action of hesperidinase is presented.

2. The enzymic method was shown to be extremely effective when the enzyme acted
either prior to (soaking method) or after (filling method) processing.

However the latter is preferred in commercial canning because of the simplicity.

3. Sufficient reduction of the turbidity was demonstrated when only the first step of the
two of the enzymatic decomposition (hesperidin:.«-:--- —hesperetin-7-glucoside:«++++-+ -
hesperetin) proceeded. The enzymic method was more effective than the addition of

methyl cellulose.,
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Table I. Analysis of canned mandarin orange treated by “soaking method”.

After 1 day ' After 15 days \ After 30 days
0.2% | 0.1% | Cont. | 0.2% | 0.1% | Cont. | 0.2% | 0.1% | Cont.

pH 3.3 3.3 3.3 3.31| 3.30| 3.31| 3.32| 3.35| 3.3
Sugar % 17.2 17.3 17.0 | 18.0 18.0 18.0 17.9 | 18.3 18.0
Solids g 180.0 | 182.4 | 181.0 | 183.6 | 182.0 | 181.8 | 181.0 | 181.6 | 182.4
Transparency mm 194 199 199 | 148.2 |100.8 | 67.2 | 165.8 |111.0 | 55.6

After 90 days After 180 days
0. 29/ 0.1% | Cont. | 0.2% | 0.1 / Cont.

pH 3.35 3.30 3.30 3.32 3.38 3.37
Sugar % 17.0 17.6 17.6 17.7 18.4 17.9
Solids g 186.8 | 182.8 | 187.2 | 186.6 | 182.6 | 185.0

Transparency mm 184.4 | 145.6 56.0 | 206.8 | 170.2 49.8

COREDVBLLIFICEAY 0.2 % F 1013 0.1 IERRCENFBIRENET L LI Ly, B
E, pH ROEREIZEL L L, ZEHEOALZHEMITHZ LATEL. I 6 ¥ HEOMMA
R CTIBRXIEX & b XRX 0 5 it 0 FZWE 2R LIS e BB ILORERED b,

H2RTIIE BB ORAEOHR» AR ERT MEEX9FEI2AIIACTR - 1o,

Table II. Analysis of canned mandarin orange treated by “filling method” (Run 1).

Afte 1 day After 15 days After 30 days

50u 10u Cont M.C. 50u ‘ 10u Cont. \ M.C. | 50u | 10u | Cont.| M.C.

pH 3.3 3.3 3.3 3.3 3.31 3.31 3.31‘ 3.33) 3.35 3.37| 3.35 3.38
Sugar %| 17.2 | 17.4 | 17.8| 17.3| 18.5| 18.9| 18.4 | 17.7| 18.4 | 18.4 | 18.8 | 18.0
Solids g |192.8 |196.3 [ 191.3 |191.0 | 192.0 i 188.2 |187.4 1191.4 {185.8 | 187.0 | 187.0 | 188.8
Trans-

parency mm=165.0 184.0 | 157.0 | 148.0 131.03170.0 43.8]102.8 138.8J190.0 44.4 | 101.0

After 90 days After 180 days
50u [ 10u | Cont.| M.C. | 50u | 10u Cont.l M.C.
_ _ ! o
pH - 3.32 3.30{ 3.300 3.38 3.30 .3.33 3.39) 3.39
Sugar % | 18.0| 18.0 | 18.0 | 17.3 | 18.1 | 18.4 " 18.3 | 17.2
Solids g |191.6 |190.0 | 189.0 | 191.0 | 188.4 | 187.2 186.6 | 189.4
Trans-

parency mm

|
\
114.0 | 202.8 354; 80.2 | 147.0 i167'2} 30.6 | 69.8
e .

COBEFLEROBPMIRIEVEE, pH BHBCIEESTFFHEOXFHBIMI BT\,
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Table J[. Analysis of canned mandarin orange treated by “filling method” (Run 2).

After 1 day After 15 days After 30 days

10u 5u | Cont.| M.C. | 10u 5u | Cont.| M.C. | 10u 5u | Cont.| M.C.
| . S ——

pH 3.6 3.4 3.6 3.4 3.54/ 3.41 3.41] 3.400 3.46| 3.31] 3.45 3.41
Sugar %| 17.0 | 17.2| 16.9| 16.9 | 18.4| 18.1| 18.0| 18.0 | 18.2 | 17.4 | 17.8 | 17.5
Solids g 1198.1 |198.5 {199.1 [198.8 |194.0 |191.0 |192.4 {193.0 |191.4 {191.0 | 189.6 | 190.6
Trans—

pareney mm |134:0137.0 |134.0 |137.0 |181.2 | 118.4 | 42.2 |105.2 125.8 (142.8 | 32.6 | 92.6

After 90 days After 180 days

10u 5u | Cont.| M.C. | 10u 5u | Cont.| M.C.

pH ! 3.50' 3.50| 3.50 3.46/ 3.45 3.383 3.45 3.38
Sugar %, 17.6 | 17.4| 17.0 | 17.0 | 17.5 17.4 17.0 | 17.2
Solids 2 '191.8 /1193.2 |191.0 | 193.8 | 193.2 | 193.6 | 192.4 {193.2
Trans— |

|
pareney mm 122.6 172.2 | 28.0 101.4 157.4 |167.6 | 31.2 |106.6
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Fig. 4 a Appearance of syrup from enzyme-treated B, XIFEAETHBELMCHRBX D
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