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Influence of Residual Chlorine Content on Hesperidinase
Aectivity for Prevention of Cloudiness
in Canned Mandarin Orange in Syrup

Masashi ASakKa, the late Takenori MOURI

From analysis of commercial canned mandarin orange in syrup, cloudiness of the syrup
was observed in some samples and hesperetin-7-glucoside (HES-7) was not detected in the
syrup. The cause of this cloudiness in canned mandarin orange in syrup was studied.

As residual chlorine is a well-known substance to inhibit enzyme activity, a content of
the residual chlorine in dissolving water of hesperidinase was determined. Then, the dependence
of residual chlorine concentration on hesperidinase activity was investigated. The extent of
residual chlorine inhibition to the hesperidinase activity was 80% at the concentration of 0.3 mg
/0 and 95% at the concentration of 0.71¢,” § compared with chlorine free media. These re-
sidual chlorine contents are usually observed in tap water.

Canned mandarin orange in syrup was experimentally produced with chlorinated water
which contained residual chlorine at the concentration of 0.5m¢,” ¢ and with distilled water
as hesperidinase solvent, and only the canned mandarin orange in syrup using chlorinated
water formed cloudiness. The result obtained was that in canned mandarin orange in syrup,
cloudiness was formed by a residual chlorine content usually observed in tap water. There-
fore to prevent cloudiness in canned mandarin orange in syrup by hesperidinase activity, it.is
necessary to remove residual chlorine previously from water to dissolve hesperidinase.
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Table 1. Analysis of fravanone glycoside using HPLC

HPLC system : Shimadzu LC-6 A system

Detecter : Shimadzu UV- VIS Spectrophotometric Detector SPD-6AV
Wave length : 283 nm
Column : Chemcosorb 5-0ODS H (4.6 mm¢x150 mm)

Mobile phase : 50 mM Phosphate buffer (pH7.6) :
Tetrahydrofuran : Acetonitrile=43:8:3

Flow rate : 0.5mf/ min

Column temp. : 40°C

Sample volume: 104§
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Table 2. Analysis of commercial canned mandarin orange in syrup

Content of hesperidin and
hesperetin -7 -glucoside in

sSyrup
. . e Hesperetin -
Can size pH Brix Transparency Hesperidin 7ol d
(%) (mm) (mg/100g) - glucoside
g g (mg/100g)
Na 4 3.31 14.4 85 12.7 trace
Na 5 3.30 14.2 83 14.2 trace
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Table 3. Condition to produce canned mandarin orange in syrup

Added Added citric Condition of
Can size hesperidinase acid in syrup pasteurization
(mg/can) (%) {center temp.)
N 4 70 0.3 85°C, 8min, 5rpm (74°C)
M5 50 0.3 84°C, 9min, 5tpm (76°C)

Table 4. Analysis of canned mandarin orange in syrup

Content of hesperidin and
hesperetin-7-glucoside in

syrup
. . . Hesperetin -
Can size pH Brix Transparency Hesperidin .
(%) (mm) (mg/100g) | Elucoside
BE (mgr1mg)
Na 4 3.31 14.3 a7 10. 8 trace

Na b 3.32 14.8 113 10.6 trace
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Table 5. Activity of enzyme and enzyme solution used in canned
mandarin orange in syrup

Sample Activity (%)
Hesperidinase (standard)®* 100
Hesperidinase used in canned mandarin orange* 97.4
Hesperidinase solution used
in canned mandarin orange** 22.8

* Hesperidinase was dissolved to 0.5 % in distlled water.
** Hesperidinase was dissolved to 0.5% in tap water.
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Table 6. Influence of solvent on hesperidinase

activity

Solvent Activity (%)
Distilled water 100
Tap water 42.4
Boiled tap water 103.0
Tap water stored for 1day 78.1

Hesperidinase was dissolved to 0.5 % in each
solvent
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Table 7. Chlorine content in solvent

Solvent Chlorine (mg/€)
Distilled water 0
Tap water 0.35
Boiled' tap water 0
Water stored for 1 day 0.1
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Fig. 1. Influence of residual chlorine on
hesperidinase activity
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Table 8. Influence of chlorinated water on cloudiness in canned mandarin
orange in syrup

Content of hesperidin and
hesperetin-7-glucoside in

syrup
. ) . Hesperetin-
Chlorine* pH Brix Transparency Hesperidin T-glucoside
-glu
mg /100

(mg/e) (%) (mm) ( g{ g) (mg/100 g )

0 3.43 14.5 > 200 6.0 4.2

0.5 3.41 14.6 5 10.1 trace

Na5 can was wed for this test and canned mandarin oranges in syrup were
analyzed after storage at roomn temperature for 2-weeks.
* Chlorine : chlorine content in used solvent of hesperidinase.
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