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STUDIES ON DEBITTERING OF NATSUDAIDAI (CITRUS NATSUDAIDAI
HAYATA) WITH NARINGINASE ENZYMES.-II

DEBITTERING OF CANNED NATSUDAIDAI (CITRUS NATSUDAIDAI
HAYATA) WITH A ONE-STEP PROCESSING.

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

Debittering of segment of canned natsudaidai were attempted and following results
were obtained.

1) The bittering of natsudaidai segment in syrup was more convenient and effective
than that in soaking solution before filling when acid-tolerant and heat-stable naringinase
samples were used in one-step process.

2) With one-step processing, naringin in product decreases to 1/3 or less of the original
amount and debittering was almost complete when kept at 30°C for 2 weeks after processing.
while at room teperature for 2 to 3 months.

3) When applied to natsudaidai juice the acid-tolerant naringinase enzymes were
found to be readily effective, even with short incubation (2 hours) .

4) For material for marmalade, nutral enzymes could be used quite effectively.
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Table I.  Soaking solutions for debittering Natsudaidai.

Exp. ) Change in pH of soaking solution
Composition of sorking solutions
No. Initial After 2 hrs. After 18 hrs.
|1 Water 6.0 3.2 3.0
2 0.5% NaHCO, \ 8.0 7.8 6.2
3 0.25% NaHCO; + 0.5% enzyme* | 8.0 7.5 5.2
4 0.5% Na-citrate 7.2 5.2 4.3
5 0.25% Na-citrate + 0.5% enzyme¥* 7.1 4.7 3.8
6 0.3% NaOH ; 12.0 10.0 4.8

* Naringinase sample No. 3 was used.

Table II.  Analyses of segment treated by *“soaking method.”

Exp. No, * pH Sugar Acid as citric Naringin contents
0 ** 2.70 10.4% 3.60% 87.6mg %
1 2.75 8.8 3.31 79.3
2 2.83 8.0 2.45 72.0
3 2.98 7.8 2.42 66.0
4 2.90 8.0 2.59 76.5
5 2.98 8.0 2.52 76.5
6 2.94 7.9 2.34 64.4

* See Table L
** Analyzed before treatment.
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Table III.  Analyses of canned natstdaidai after debittering treatment with naringinase
enzymes. (Filling method)
After 1 day After 21 days at 30°C
. Two-step | One-step Two-step | One-step
Control | processing | processing Control processing | processing
pH 2.98 |  3.05 3.05 3.00 3.05 3.05
Sugar % 24.8 24.0 25.8 24.5° 24 .5 26,2
Acid as citric % 2.38 2.23 2.28 2,20 2.43 2.12
Naringll inmg @ | 705 52.8 61.2 66.9 55.2 45.6
Naringin mg % 68.4 39.8 58:1 64.6 38.1 21.4
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and two-step processed canned
natsudaidai during storage time at
30° C.
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Table 1V, Panel score for bitterness of enzyme treated samples,
. Samples Number of “more bitter” * Zg Analysis
Control 16 o Differences above 5%
. . 35.76 o e
Two-step processing 5 level of significance
r Control 19 Differences above 0.1%
. ‘ 13.76 A it
One-step processing 2 level of significanc
Two-step processing 17 Differences above 1%
; . 8.04 ..
One-step processing 4 level of significance

* Number of panel who marked “more bitter”.
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Table V.  Analyses of canned natsudaidai after debittering treatment with paringinase enzymes.
(One-step processing method)
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After 1 day After 21 days at 30°C
. 75°C 71°C 75°C 71°C
Control [ processing | processing Control processing | processing
pH 2.95 1 3.05 3.05 3.00 3.05 3.05
Sugar % 19.4 19.6 19.6 19.4 19.6 19.4
Acid as. citric % 1.90 1.97 1.97 1.89 1,92 ‘1.92
Naringin -

+ prunin mg % 60.9 61.2 57.3 63.3 51.9 30.0
Naringin mg % 58.0 42.8 40,1 60.1 14.8 10.0
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processed canned natudaidai during canned natsudaidai during storage time at room
storage time at 30°C. temperature.
x % Centrol - (Davis value) x——x Contro} (Davis value)
A—A Processed at 75°C (~ ”)
o O0—0Q Enzyme added (» ~»)
O——0 Processed at 71°C (~ ") % +=eses X Control (Naringin)
K oeeree x Control (Naringin)

A=A Processed at 75°C ( # ) O:--0 Enzyme added ( ~ )

OO Processed at 71°C ( ~ )

Table VI.  Analyses of canned natsudai after debittering treatment with naringinase enzymes.

{(One-step processing method)

Aftet 21 days

After 1 day at room temperature

Control Enzyme Control Enzyme

pH 2.98 3.00 3.00 3.05
Sugar % 23.0 22.8 22.3 22.5

Acid as citric % 2.13 2.15 2.08 2.17
Naringin <4 prunin mg % 73.2 66.6 71.5 51.7
Naringin mg % 72.4 60.3 70.5 ) 23.3
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Table VII.  Results of enzymatic debittering of natsudaidai peel (materials for marmalade)
with naringinase enzymes.

) Samples Change in pH Naringin contents

‘ of soaking solution Initial After treated % decrease

| Thin cut peels 6.1 ~— 5.1 163.3mg % 21.9mg % 86.5 %

\ Cut albedo 5.6 = 5.85 315.0 34.5 89.1
(my % £
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