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STUDIES ON DEBITTERING OF NATSUDAIDALI
(CITRUS NATSUDAIDAT HAYATA)
WITH NARINGINASE ENZYMES- || .

EFFECT OF NARINGINASE ON PRODUCTS MANUFACTURED
UNDER DIFFERENT CONDITIONS

Yoshio Shimoda, Masakazun Oku, Daizo Mori, and Zenjiro Sawayama

A long term storage test of the canned citrus product containing naringinase as
debittering agent was carried out, together with the study upon the effect. of naringin-
ase in canned products manufactured under different conditions.

1. The necessary debitteness of the canned natsudaidai containing naringinase is

attained within 3-month storage at room temnperature. The product was found to be
excellent, even after the storage for 2 vears. without any broken flesh or abnormality
in flavor.
. 2. The debittering-effect of naringinase on the canned product manufactured in
different conditions was studied. It was found that the addition of 20 units of the
enzyme gives satisfactory debittering effect for the 301x303 can (special size for
“Mandarin” orange), and 500 units for the 603X 700 can (U. S. Canners' Designation No. 10).
When a slow-speed rotary cooker (2 r.p.m.) is used. a suitable longer sterilization
is carried out at 75°C to attain enough sterility and transparency of the product.

3. Satisfactory results were not obtained with the artificially sweetened product.
Examinations are still necessary of the.effects of the sterilizing condition and the use
of other artificial sweetening agents.

DRONEHED CHOTH Y Y FF—FHEANT. —BHHEERCI2H I v mH (&W
&) ORFERRBAITEORIFSELEBTHE L.

AETREIER T Ol RN & RISk & OB 3 XU il WG & 4T TORERDE,
FTRHEHEORMEOEL, HHOEE, KloEEREBOERN. ANFHRADILH%E
B LAKRERNT 5.

— 140 —



[ EBHHRUGZE

1. FUr¥F—HH

WD LREL S, MUMEKKEREEST 2 — € (i, ®Aakotilie) 2§
BL7:.
BHECOEEESIZ1END 100uDF ) Y FF—EiERLEZELTVEOT, 10%%K Iml @
10U DREEERAEGT C LIS 5. FHRD B0 O ENLETH 57 510475 5ml 2N
FHELO T EICE 5. UTARTE CORETI0REBABHERML.

2. &8 ¥ Hh »

ARLEOHL I AV T 1~ 1 HEEOREEZHER L.

3. pH WEBLUERE

vEhbREID @M pH REBEH M— 3% pH 4 — 7 —TRIE, BEQETRBREZHT.
FEREIZ s BB BB 4 AT N/10 NaOH T, 7 vMd LTHRD L.
§. FUEVBLUFUXY TIOR3 ERE

WD IS Y v F 12 Davis $HCHEUDE. s EE wk i fEiE T F S EERER .
5. BIHVEHEOUAE

WENORBREE b—BEEEEMOTHE LA, TROLOLRESOHERTFRS LA
RN L BRI EIR, v 57 (pH AW L LT0N% 272 Vv — 2RI %
AT E. ChENRE 2 —Ls8y I L, TNTRROLETHE L 12.

5845 C 20rpm OFFEEEMOEE 75°CTI07 GEHLLT1.5°C)

59T 2rpm DMEEHEMOBE T5°CTISS (HJHLT0,0°C)

1 8HEOES 12rpm T 75°C T35 (Hd471.0°C)

6. EEIBOIH

¥a

THHD KL S Sole. BRELS5HEF T Y Y7L 1 BREE L FEMOTHI
L7

I = B & R

1. BERPERBRER

HIRY TRIIEBRMRZEPIC B0 I RE30°C /213 37° CoOER IR U/ bs,
BB THR LU BE EANOBET S RSWIRDS o150 7 LED DUV 2 4E 5T
H LA OEBERENHED O NI PR LB TR o .

34 Table [, [. Fig.1, 2iZsx9.

— 141 —



Table | Analyses of canned natsudaidai after debittering treatment
with naringinase enzymes. (Stored at room temperature, Run 1)
| After | day | After 3 months | After 6 months | After 12 months
Cont. |Enzyme| Cont. |Enzyme| Cont. |Enzyme| Cont. |Enzyme
pH 2.98 3.00 3.00 3.05 3.05 3.02 3.00 3.00
Sugar % 23.0 22.8 22.3 22.5 21.8 21.8 22.4 23.5
Acid as citric % 2.13 2. 15 2.08 2.17 2.09 2.02 2.00 2.13
Naringin+prunin mg%| 73.2 66.6 71.5 51.7 72.9 42.3 73.5 25.0
Naringin mg%| 72.4 | 60.3 70.5 23.3 72.9 16.5 73.5 13.9

Table I Analyses of canned natsudaidai after debittering treatment
with naringinase enzymes. (Stored at room temperature, Run 2)

i After | day | After 3 months | After 6 months { After [2 months ‘;}Ss{hzé
Cont. [Enzyme| Cont. |Enzyme| Cont. Enzyme] Cont. [Enzyme |Enzyme
T
|; pH 3.02 3.05 2.99 2.99 3.00 2.95 2.95 2.95 2.97
| Sugar % 21.8 | 21.8 | 21.8 21.8 22.3 22.5 22.0 21.7 22.0
1 Acid as - 4
;N citric % 1.78 1.66 1.74 1.77 1.78 1.76 1.83 1.77 1.82
| Narining+ " = = . = .
I prunin mg% 59.0 51.2 63.5 50.7 63.2 48.0 64.3 37.5 25.0
i Naringin mg%!| 57.9 | 44.3 | 63.5 23.1 6i.1 21.5 62.0 18.4 14.2
mg% Conl. .
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Change in naringin content in canned natsudaidai during storage time at
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Fig. 2 Change in naringin content in canned natsudaidai during storage time at
room temperature. (Run 2)
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Fig. 3 Change in naringin content in canned natsudaidai during storage time at
room temperature.
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Table JI Analyses of canned natsudaidai after debittering treatment

with naringinase enzymes. (Stored at 37°C. slow-speed rotary

cooker was used),

After 7 days After 21 days After 35 days
Cont. Enzy;ne Cont. Enzyme Cont. Enzyme
pH - e | 295 3.00 3.00 | .3.00 2.98
Sugar % | 2.8 22.2 22,4 29.8 22.0 22.0
Acid as citric % 2.04 2.01 1.93 1.97 1.95 2.01
Naringin+prunin mg% 55.2 47.0 58.0 41.0 58.0 39.0
Naringin mg% | 55.2 36.2 56. 1 22.5 56: 9 8.9
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Fig. 4 Change in naringin content in car{ned natsudaiffai during storage time at
37°C. (Slow-speed rotary cooker was used)
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Fig. 5 Change in naringin content in
canned natsudaidai during
storage at 37°C. (No.10 can)

Table ¥ Analyses of canned natsudaidai after debittering treatment
with naringinase enzymes. (No. 10 can) (Stored at 37°C)

l After 7 days After 30 days
! Control ' Enzyme Enzyme
pH 2.85 2.92 2.83
Sugar % 21.3 21.3 21.0
Acid as citric % 2,94 2.22 2.27
Naringin+prunin mgz 47.5 4.5 33.5
" Naringin mg% 47.5 36. 1 22.6
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Fig, 6 Change in naringin content in canned natsudaidai during
storage time at 37°C.

1---Control. 2--:-"Artificially sweetened products”, containing 50 u enzymes.
3---"Sugar-sweetened products”, containing 50 u enzymes.
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