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SUMMARY

In order to develop an enzyme preparation for clarification of fruit juices, a microbial

strain having a strong pectolytic activity was selected and a crude enzyme preparation

from this strain was examined for the effects in the preparation of grape juice and wine.

The results are summarized as follows:

1) A strain of Aspergillus niger was selected as having the highest productivity of pecto-

lytic enzymes among many species of Aspergillus and Rhizopus.

2) A pectolytic enzyme preparation was purified from this selected straifi and the effects

of pH and temperature on its enzyme activity and stability were investigated.

3) The use of the enzyme preparation brought about the increase in the free yun yield

and clarity of grape juice.

4) Whereas the use of the enzyme preparation did not exhibit any effect in the brewing
of red wine, its use showed a good effect on the rate of filtration and clarity in the

case of white wine,

I. o g &

FAdd e el FAA0] TR $219 4
A FHEY 41 A9 15T T
2wt ost F¥, fol4de] Be FI4E A &
st A Ae FE2 99 445z gle dA
e e A4 AELe 434
IR e ol g5z gon d¥-Ente] $23, T+

&, AZ2F S22 7135 *Jfﬂﬂ:'— et
2t 4489 Add wa F4TES Fo
7t 3744 Aoz sdde

53 HAATE FAA AFAA
o gE FLafrt v

dg zns

BEEAdE o

Ax 2& 23 ¢ Az gdeh. ¥4 Agsla
g FE2F S FIIEL T wE

ol &u} =g a7t AYPstn Qe F4[F L4
B I d4o] AR Q& FAd Fx4Y
kol FAd & d%E Rz sl

HAe A A FEay FAFE Az T
Zdt FAZ A4 gstd FFe ¢Fe
Taata F929 ko] Yol s v Kol AF
o] £ oHE EAEe] A+t ol EA
2 457 S5tq 98 FHEAE AHE
e dTE A RAEE ge AZE 43
AnEQze-e I olvl 193049 L8
Azex, FAFY Az2A ZAA 2E 4y



AzA YAz Agse 4ot

o FAZ QA8 FzEN} FALFS29
A8 A AfAE oFd 83 AHEA &
sz dE Pol . AAF L AA G A
& Endo"% % polygalacturonase 9} pectinesterase
9 F5344¥q ohviel protease 9 Hefrt WL
itz 319 YamasakiS Uo,W.e FeqAe] u
3249 $A4Ls AWAA A =%
Okadag2-10e At TEFF29 HAd &
Ao F43E paAst FERFFF2 A
dews 3t g AE ST FERF T2
AL ﬁ*—i‘ polygalacturonase o &} 8}¢] e}z
o] 9] hemicellulase 7} 28] Z£&¢ Fo|Ho=
EQAAE FHA

e et A £99, 99 3 Penicillium
%2 o 23 AAFLE AAa2AA 2 4T
sl weund 3§ Aspergillus awamori 8] LAWY
FEg AA o4 AdR 42 FYAYe] Bxn
He #olct,

AAEL AAFL2EE 5449 Al Ao H
ATE o AJANHE st g& FFF
A Aspergillus niger & AR 83 oo A AAFL
2 A gE2A A4 B A obgd
E3 TERPE 2 EZEF AT o &sH5A
gale] dFegoni 2 AFE od RzIE
ol .

I. 4 §wHd

(1) HelgssAr YyFFe| Mt

B g FAe) wEZQ Aspergillus R Rhizopus
&o] &3l F5§ CaapeckAlwdv] o6 4 28°C,
397 Mg F AA4FS2a000mbd] €S
5g, 2% 5ml & 4= 5T A& 15bs 4
1587 A¢AER A FFH84% 22 TFE
28°C ol A 397 ¥l 3 ¥ 2 Fetezwet 50ml
o) 2548 W@z Waring blender 2 717 =4
G o AL Age] BAgGm qd& 33
43 24284¢ A4t

(2) Ba4tde /FY

(a) ¥ ¥l A x 7FA 84 (Pectin-viscosity-

diminishing activity, PVDA 2 <%

YR 2 ELFAA HEA¢ A2 endopol-
ygalacturonase ] #4& &~ $8l Ostwald A
= A% ddA=FLLY ¢ Q859 S
9ml 8 0.55% A E9 (0.1 M acetate buffer, pH
3.6o0 1, 4% Ao 1mls Z249¢ ¢

—

2

2 40°C oA wreale]l REst w2 (half-value
point) (4 (dRLAatd F4AZ+ZFTI ¥
A 7))o Ested dke A e £33
Gtk oo e W oz & ale] 10E 5k uFE
Ao =2eed o8 24949 & PVDA1RS
2 Joslgen aaFEs gAd ety
23t G A9 o £ Figure 164 ¢ 7ol
ud 34 & deEd Qo

fal
1
.50‘3_ /
NS
L
: Y
go.2-
Nt
s
-1
(¥4
8 1
80.1
L]
g
o
S
1 1 1 1 A
0 0.2 04 06 08 10

Relative enzyme concentration

Figure 1. Proportionality of enzyme concent-
ration and pectin-viscosity-diminishing
activity
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Figure 2. Relationship between enzyme conc-

entration and juice-clarifying value
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Table 1. Treatment of grape juice with an
enzyme preparation
Enzyme
Treatment | concentrat- Temperature Inctubatlon
jon (%) 1me
A 0 0 | 4nr
B 0 80 5 min
C 0.01 40 4 hr
D 0.025 40 4 hr
E 0.05 40 4 hr
F 0.075 40 4 hr
G 0.10 40 4 hr
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Table 2. Polygalacturonase activity of various
microorganisms

Pectin-viscosity-

diminishing act-

ivity (units/g
wheat bran)

Microbial species

Aspergillus awamori var. fumeus 7
Aspergillus awamori Nakazawa 21
var.
Aspergillus clavatus 22
Aspergillus flavipes 19
Aspergillus flavus 7
Aspergillus fonsecaeus 30
Aspergillus luchuensis 19
Aspergillus niger k 78
Aspergillus soja 10
Aspergillus sulphureus - 0
Aspergillus usamii 42
Rhizopus delemar IAM 6037 0
Rhizopus delemar NRRL 1705 0
Rhizopus delemar 1AM 6063 20
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Figure 3. Time-course formation of pectolytic
enzymes by Aspergillus niger on a
wheat bran medium.
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Table 3. Purification of a crude enzyme prep-
aration from wheat bran culture of
Aspergillus niger

[ Initial | Crude enz-
| enzyme 1 yme prep-
| extract aration
Volume or weight 2.85 1 11.0g
Protein content 8.4 mg/ml | 250 mg/g
Enzyme activity:PVDA| 21 units/ml?2, 060units/g
Grape JCA 96 " 8,650 7
Apple JCA 1,240 » {114,000 »
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Figure 4. Effect of pH on the activity and
stability of the crude enzyme preparation
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Figure 5. Effect of temperature on the activity
and stability of the crude enzyme
preparation

Table 4. Effect of enzyme treatment on the
vield of grape juice (ml/kg grapes)

Treatment Fr;fi Cx‘;un Press juice | Total juice
A 480 360 840
B 480 350 830
C 540 310 860
D 610 250 860
E 630 225 855
F 618 244 862
G 615 253 868




Table 5. Effect of enzyme treatment on the quality of grape juice
Relative viscosity Clarity Color intensity Methanol
Treatment | o "0 oter at 25°C Ji (OD 650 mp) (OD g0+ ODssomp) content (mg %)
A 1.8 | 0.29 1.18 0.144
B 2.00 § 0.44 1.73 - 0.144
c 1.32 0.04 0.35 10.785
D 1.29 0.04 0.38 0.828
E 1.27 0.05 0.44 0.943
F 1.25 0.03 0.35 0.943
G 1.24 0:03 0.34 1.048
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Table 6. Effect of enzyme treatment on the yield

of grape wine (ml/kg grapes)

Wine Fr;?nléun Press wine % Total wine
A 648 203 851
B 640 216 856

204 856

C 652

Tabel 7. Effect of enzyme treatment on the
quality of grape wine

| Color {Residual
Wine [copten b1 conte| (0D [ty reducing
(%) nt-(%) |ee ”>0D54omp)/ (%)
A 13.01 0.0068| 0.090 0.37] 0.284
B | 13.5 0.0065 0.08 0.31] 0.258
c 13.0, 0.0063 0.10, 0.43 0.194
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