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Studies on the Naringinase of Mold

[part 1] Screening test of Molds on the Production of >Naringinase and some
properties of Crude Enzyme of Selected strain.

Woo Kyung Ki. Nack Kie Sung
(Jin Ju Agricultural College)

(Recieved Oct. 30, 1970)

Summary

Flfty strains of mold which /isolated from the various sources were screened for the
production of Naringinase @f&x hydrolyse. naringin, the 7—rhamnosz£— glucoside of
4’.5.7.~ trihydroxyflavanonin, ti;: main bittér principle of citrus fruits and grape fruits.

Of the 4 strains yielded naringinase with significant activity, S-1 strain was selected on
the critarion of industrial application, and some properties of crude naringinase of this
S-1 was investigated.

The results obtained were as follows.

1. Naringenase obtained from S-1 strain has optimum pH range from 3.0 to 5.0 for its
activity.

2. Production of naringinase was increased on the addition of naringin to the medium.

3. Hydrolysis of naringin with approporiate concentration of naringinase was carried out
linerly up to 80% on the 0.1% substrate solution.

4. The optimum temperature for its activity was 50°C, and this enzyme was inactivated

80% of its total activity at 70°C for 10 minutes, 40% at 60°C for 30 minutes.

" But signifiant decrease of activity were not occ@n’(gy heat treatment at 50°C for 2
i« hours.
5. Crude enzyme of the naringinase obtained from S-1 strain was competitively inhibited
by addition of glucose on the substrate, and inhibitor constant of the glucose on r@e
_this_enzyme was 1.5 Mol, and inhibition rate were linearly. increased accoding to the
increase’ of sucrose concentration and 56% of its total activity was inhibited af 1 Mol

sucrose solution.

— 237 —



1L.H B

Naringin & 475 x99 zu]yg e F4
2A AF E24 & A AL 29 el 7
o 22z oy £ute ¢ele]l & Naringin
+ AAGNE YHe AR g 477 Hel g
=%. 53] EM. Burdick? %2 334 @yEg
AT FA oy HIT e oled P A B3
g Aol vt gl Eao o7 Wol gol
ALt & 1938 Hall® Sof 9% A4
a9 AFe] FHolo] mch AgAe] gk nyE
29 g4 dF7} Thomas® WA Mo P
ol Stal ol Fel Fow ME EEHO Zo g
A8 Hx doh. A dy Aus
g FAF, AFEY 93 59 AT S o
o ol gel AFset st zelzz 29 e
494 ol 7540l I+ pectinase & FHFH 4
487 93 Naringinase o] AJ 43 o] o 4t
4 24 TAAATE 2] Addl g4 =
549 43¢ Add A4dd B2 F47
5% Aty

2. ME 2 9y
(1) B=ole &

T 284 WA 24%E Malt extract agar (pH.
5.0. Brix. 10°)2 &9 =<, Hu), 4% Koji,
A4 E ¢ F922 oo Dilution pour plate
method 2 482 3t AW AYg FF= o
%A et

(2] Rg 52 11 ME

D 5499 zA4

¥ 3 T& Wheat bran 5} Top water &
L F(w/v) 78 47 WA AFEskz 30°C
4 5L M FE A A A2F 2 1gE 25ml
9] Macllvaine Buffere] 147 %23 o 3}s}el
Fadoz Ageiqo

2) Naringin 7] A9 =z

Macllvaine ‘Buffer(pH 4.0)¢] Naringing 0.125
% 7Fets 60°C el A 10 27k 7b-& 23 % Naring-
inase 544 J|AY o= sy

3 utsd e =AY xaFte

7] 0.125% Naringin 7] % 4ml & test tube
o Y= 547382 50°ColA &% 549 1ml
< Jbelxz 1 A7 dk¢ A7l%E Naringinase 24
27 & sample & 3} o},

4) Naringinase &4 &

o

3

Naringin 9] Naringenin 2.29] £3d& FE29
Diethylen glycol & @slejel & WA= A%
o] 43 Davis?? foz d-gd 0.2ml2 90%
Diethylen glycol 10mlo] Z§3 6N—NaOH 0.2
mle 7}ake] A &3] 102 wbo] 420mp photoelectric
colourimeter (Spectronic 20) 24 TH =& A3}
o] Standard Naringin # Naringenin 8] =%
F48d BHE Aol Bzt Naringin® 3
=& 34

1.2

1.0
Naringin
0.8

0.6

optical density

0.4

0.2 /—" Naringenin

1 2
Moles of Naringing and Naringenin

Standard curves of Naringin and
Naringenin

Fig. 1.

(3] 22 BFo| 2FHE
1) ¥l Y<=o] w& Nariginase 9} Pectinase A}
4

A) aade =A

Wheat bran 3 Top water & Fd e ET#H3 W
AgE YA FAFtazd] Yo 4FR F =
Adgd e Q3 Fy AFFubct o4 AF G F
30°Col Al Wik, A A 5089 FHTE F
2 3} & o|5}s}o] Naringinase &} Pectinase &7
4 axdoz d9rh

B) Naringinase 9} Pectinase 4% &4

Naringinase 8] §71&4¢ A7 wyez &4
e 0.1% Z1RALAY R &g HANRH
Pectinase & 9 71=A 2 Jansen?® #Woz 1.25%
Pectin solution (pH 4.2 Macllvaine Buffer) 4ml
o (A)Y &4 1mlg 71tz 40°CelA 1Ak
WA 7 3 0.IN—I, 5ml & 73tz AHF 204
7+ W stz 2M—H,S0, 2ml-& Jlste 44do=
Bz f2] LE 0.02N—NasS:0s 2 A A2+
4% 7te 43847 Blank g9 =24 FAE



£ denygle
2) 34 24 pHo| o 44
a8 zAe A€ PHLE 5YU WEFFE
THRT FEAE SU%ES desiA pHEZ 2
Astz 0.125%2 479 pH & 717 & Macllvaine
Buffer ] 71495 50°Ceol A 1 A4 LA 3
Naringinase o] &4 & ulz &9 ).
(4] S-1 &% Naringinase 2| 485 Mzl
1D 54%E 2 98 Agded & 749 By
o gaFgel wAE A FES 9F
pH 2.89 A7 9399} 0.125% Naringin £
of E4YY Fxrk 49 24 34 =HA 484
& 3% AAB xS} 0.1% FHA stz 50°CelA 6t
SAA A zte] @& Naringin 28 & Ax3qdo
o A Frst maFgel vAE A g AE pH
2.89 7 AA FxeA 50°CeolA 147 Sat &
3} A 71 &= Naringin & m Mole & #Alste] 72 %
57 FaF2e w3 9 FE Line weave polt
24 Axsg .
2) v} A o] Naringin 3 7}¢] @& Naringinase A}
Aol Bl XEe 9
Wheat bran o] %% (w/v)9 <2 7}# Naringin
A7t 843 rete] WA= sta 5z 30°C o A
W FF Naringinase A& g4d o0z o] A&
(=}

h23

too2 9t 24 520 we G
< =24 3.

3) AF Fg ex

7129 pH7F 2.8 4.09 F744 2 3t9 247
9 exA 1Ak 9 AT 224 ¢ 0.2ml
£ At 0.1% 71299 B8 % Fied AA
48 LEE g

4) 2= pHoj g ¢AA

pHol A& ZAEF T49 dA4L Sd¥e
9 zgdo] Z7ze pH 7L A 0.1N—HCl o]}
0.IN—NaOH 2 zA% o+ 2 pHY g39¢
ZpHE 243 aadd 1/3% slotz 9rte
%A 3le] Control 2 stz 0°Coll A 24 A7) R.E23Z
A7tE FA %9 v grtzA g oy g
4299 pHE F4A 712A9 pH S FYsts
2.82 2AF FYEEY AL HA e

2ol AT AL pH 49 x9S 2 &
el A dAAZL GA=stz 50°Cel 4 147
SAAE dHe A gL 549 97 100
2 3ol Az v grtE Fagd o
5 &4 F4d f ?]'—E Glucose ¢} Sucrose ¢} 4

%

o ¢ 7

AWgF S-10 A4 st Naringinase o] #-§
ol WA= Glucose 9] o &L <ofnr] 95t 2
A9 golgt ARFE 0.075%9 2.1%9) 2 Euk
$49 AAFE AT Hede] 7 Mole 5=
9 Glucose 2 H7lAA 3027 FTLELL A7
% 238 Naringin ¢ m Mole & 93 3ol
TR FEAA A He A4E 2o A ¥
Ao AR F dotr et

Sucrose o] 4= 0.1%7]8 Ho] 49 = Exo
Sucrose 7t & gl WAL FFL A ¥
F=2A e Arh. o9 A" pHE 2.8°
feord uhg gx = 50°C o vt

Ha o

w

(1) 1&pde
1x4¥ A Naringinase &) FAdz:= A&
A zZA A Table 13 7o) Aspergillus <o)
A& Naringinas 8] F4 551 9t ow Penicillium
Foll A A9 A7t Jed4 gt
Table 1

Result of first Screening test.

Hydrolysis% N
~E B ORIDE ~ | Total
m 0~5'| 5~2525 50‘50 stroias
Aspergillus 4 12 11 4 31
Penicillium 11 2 0 0 13
Others | 2 1 1 0! 4

1% Ad#e] 4 Naringinase & Q43 o] £& S-1
5-23 S-60 S-62¢<) wWste] wiok Ao wE
Naringinase 9} Pectinase 4 AL Axsd 2 A
Fig 2, Table 2 9} 729t Pectinase 8 A A
Naringinase A2 A s}5%9 A3 59 $232&
277 44¢2 =2 Pectinase @] A Ao] Ax Narin-
ginase & A4o] @& S-10] AH o] gHa A 7
% =t.

Table 2 Production of Pectinase on the

Cultured days

-

rle

\9ultured days| ‘

Strammo—~ | 2| ] ] T ?
1 [ 0.46, 0.35 0.30 0.32 —
23 0.10, 0.20 0.50| 0.45 0.44
60 | 0.30 0.25 0.35 0.64 0.66
62 1 0.05{ 0.25 0.20 0.44! 0.40
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Fig. 2 Production of Naringinase on the Cultured days.
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Fig. 8. Effect of Glucose Concentration on the
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