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

D
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PROBLEMS IN THE NARINGIN ANALYSES.

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

Naringin is known to taste quite bitter, on the other hand prunin, the intermediate
glucoside in hydrolytic decomposition of naringin, does not. The latter tastes only
acidic, and its presence in acidic foods gives no difficulties in canning process. Therefor,
particularly in the case of acidic products such as natsudaidai, debittering can be
achieved to some extent by partial hydrolysis of naringin to prunin.

The naringinase and flavonoid glucosidase activities of three kind of naringinase
samples. were studied in relation to their heat stabilities and the pH dependence
and effect of sugars.

The activity of flavonoid glucosidase was lowered in acid pH (3.0, the usual pH of
canned natsudaidai) and by the presence of sugars. In these conditions naringin was
decomposed, but not completely, and prunin accumulated. Therefor if Davis method
is used for the analysis of the enzyme activities of these naringinase samples tested,
the interpretation of results are complicated ones. Thus, naringin and prunin must
be determined separately.

Three available methods for separate analysis of naringin and prunin were studied,
and the “partition method” was found to be the most suitable and simple one, in which
the difference of partition coefficients of naringin and prunin in water-ethylacetate
layers was made useful.
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Fig. 1 Enzymatic decomposition of naringin with naringinase system.
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Table I. Comparison of bitlerness of naringin and prunin.

Sample Number of “more bitter™* Z:‘; Analysis

50 mg % Prunin 17

8.05 P~
12.5 mg % Naringin 4

50 mg % prunin
! +0.4% Citric acid
12.5 mg % Naringin

f . 18
+0.4% Citric acid

3
10.71 * ¥

* Number of panel who marked
“more bitter”

* * Differences above 1% level of P )

significance.
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Table II.  Effects of sugar on naringinase and flavonoid glucosidase activities,

‘ Per cent inhibition *
\ Sugar Concn. | Enzyme sample No. 1 Enzyme sample No. 2 ‘ Enzyme sample No. 3

1 Flavonoid ', . - Flavonid - o I Flavonoid

Narmgmase: glncosidase Naringinase glucosidase Naringinase | glucosidase -

\

" Rhamnose ‘ 1% 5.8 5.2% | 13.3% 2.0% 5.79% 1.7%
Glucose 1 9.2 68.9 8.2 76.4 9.8 87.4
Fructose f 1 1.6 5.2 1.5 5.6 0 8.6

! Galactose 1 8.9 52.8 15.6 70.4 9.7 81.6

‘ Sucrose 35 8.3 68.2 j 10.7 41.6 7.8 50.4 |
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Table III.  Methods of éeparate analysis of naringin and prunin,

a) Paper chromatographic method
(1) Extract ---— Development ---— Water extract ---— O.D. 420 (Davis method)
(2) » e s «-e» AICl3 ---— 0.D.520 (Dunlap?> method)
b) Enzymatic method
(1) Flavonoid Glucosidase
(2) 8-Glucosidase (Emulsin)
c¢) Ethylacetate partition method
Difference in partition coefficients in water and ethylacetate layers.
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Table IV. Separate analysis of naringin and prunin by paper chromatography.

Paper chromatographic method Ethylacetat partition method
Rf value { mg % mg %
Naringenin 0.91 ’ —_— —_—
Prunin 0.68 4.74 4.92
Naringin 0.51 ‘ 3.53 3.78
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Fig. 8 Partition pattern of naringin and prunin in ethylacetate.
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