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Summary

The decolorization of crude proteinase from Aspergillus melleus, was investigated by anion-exchange-resin
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method,
From the results, it was found that Amberlite IRA 93 (weak basic anion-exchange-resin) exceled as the

decolorizer of the crude proteinase.
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TABLE I. Adsorption of Proteinase and Pigment by Amberlite 200

Form i Remaining rate,” % . Pigrpent
Proteinase Pigment Proteinase

HR 0 47.8 oo
NaR 61.5 95.0 1.54
KR 95.0 100.0 1.05
NH.R 59.4 93.3 1.57
CaR; 82.0 100.0 1.22
BaR; 115.0 89.0 : 0.77
MgR; 42.1 66.0 1.57
AlR; 5.3 59.0 11.13
FeR» 62.9 75.6 1.20
MnR; 58.3 - 725 1.24
CuR: 52.3 75.6 1.45
CoR 0 34.5 oo
PbR; 76.3 69.5 0.91
ZnR; 109.0 90.0 0.83
Cu(NH;) R, 90.0 100.0 1.11
Aniline R 46.1 66. 3 1.44
Acrinol R 6.1 89.5 14.67

Pyridine R 52.5 80.0 1.52
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TABLE II. Adsorption of Proteinase and Pigment by Amberlite IRC 50

Form ' Remaining rate, % _ Pigr{lent
Proteinase Pigment Proteinase
HR 75.5 66.5 0. 88
NaR 95.0 95.8 1.01
KR 70.0 - 89.0 1.27
NH.R 75.5 93.4 1.24
CaR; 130.0 77.8 0.60
BaR; 102.0 ) 77.8 0.76
MgR; 89.3 83.5 0.94
AlR; 89.3 77.0 0. 86
FeR3 68.5 75.0 1.09
MnR; 72.3 79.0 1.09
CuR; 65.5 85.5 1.30
CoR2 46.5 60.5 1.30
PbR 78.5 72.0 0.92
ZnR; 98.0 ' 88.0 0.89
Cu(NH3)4R 92.0 95.0 1.03
Aniline R 77.6 55.5 0.72
Acrinol R 36.5 88.5 2.42
Pyridine R 126.0 89.0 0.78
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BT 4 F—EARELCRER LD, KL, liner gradient elution NaCl0—4M) Ik h o5 4 >+ —EOEH%
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B 4 v RHBBIE OB A & FEERIE L, Table Wi JONOKERELE L.

MR EMEIE A & v ARHBIETH D Amberlite IRA 401 Ti2, —HMOEHABRVGTL 7 v T 4 F — ¥iFELOIK
HIHFE100% TH Y, FeF 4 F—EOREFE LCXFERTE VL5 2Bbhs. L, BiCBROREF
& LTIRAYET, Racetate, Rsalicylate, R tungstate Zx 7 » 5 4 7 —€ORE XL, BEORK/BF /=7
4 F—EDHMNO0.6 LSFT, Y74 F—Eoliituhiliie LESUEATEZ 2304 Ebh%.

F 70, GMEHNERE A A VASHE T4 5 Amberlite IRA 68 (X, Amberlite IRA 401 o3& & [WkE, BBk &
LTHET, Rsulfate, R phosphate LISF DT, o7 4 F —ERIFLEAERETH Z &, BFELHL
WAETHC EAHEA L.
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TABLE M. Adsorption of Proteinase and Pigment by Amberlite IRA 401

Form _ Remaining rate, % Pigrpent
Proteinase Pigment Proteinase
ROH 112 87.6 0.78
RF 106 75.5 0.71
RCI 102 66.0 0.65
RBr 102 68.0 0.67
RI 106 66.0 0. 62
RS0, 70.0 55.5 0.79
R,HPO, 85.5 66. 8 0.78
R;2B.O, 95. 8 68.1 0.71
R acetate 101 56.5 0. 56
R lactate 72.0 56.5 0.78
R oxalate 59.2 73.4 1.23
R succinate 70.5 60. 8 0.86
R tartarate 71.2 65.5 0.92
R tannate 98.5 60.8 0.62
R monochloroacetate 102 76.8 0.75
R trichloroacetate 102 71.3 0.70
R thioglycoate 106 63.5 0. 60
R citate 98.5 73.5 0.75
R barbitulate 100 69.5 0.70
R phencbarbitulate 106 71.3 0.67
R salicylate 102 59.0 0.58
R tungstate 100 56.5 0.57
R molybdate 98.3 61.2 0.62

TABLE IV. Adsorption of Proteinase and Pigment by Amberlite IRA 68

Form _ Remaining rate, % Pigrgent
Proteinase Pigment Proteinase
ROH 103 65.5 0.64
RF 100 56. 8 0.57
RCl 103 52.5 0.51
RBr 100 55.5 0.56
RI 100 55.5 0.56
R2SO, 60.5 57.8 0.96
R:HPO, 26.1 55.5 2.12
R2B.O4 102 69.0 0.68
R acetate 100 50.5 0.51
R lactate 94.5 57.8 0.61
R oxalate 95.5 65. 8 0.69
R succinate 98.5 65.5 0.66
R tartarate 92.3 68.3 0.74
R tannate 94.3 65.7 0.70
R monochloroacetate 91.5 61.3 0.67
R trichloroacetate 94.5 66.5 0.70
R thioglycolate 102 68.3 0.67
R citrate 98.5 71.2 0.72
R barbitulate 100 67.5 0.68
R phenobarbitulate 100 65.0 0.65
R salicylate 102 72.5 0.71
R tungstate 98.5 61.5 0.62
R molybdate 99.0 61.5 0.62
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2x120cm 7 7 Y AHLH 5 212200 ml DA F v AZHEEEE (20 mesh) 2 FEHE L, 2 2000 ml © 1IN NaOH
# SV g)@magf-m L, k¥, RClFoOHEICILINHCL, 1000ml % SV2 Tl L, ROAc ¢ D841 IN
HOAc, 1000ml # SV 2 G L, @@ pH234.0 L ko 7e % ¥ TRBEL .

DL AR U ToA A+ REIRD 7 5 412 5 ZHEEHRIE 1000 ml A SV 3 OpiiETH L, HABBK
DGR, FRAFEE, BRKRRE, pHig2RE L.

T DF5R Table V IZ/R¥ X 512, sEEN S LORBEEEORA + vRBEIIRCIX 7 r T 4 > —¥OKRFFE

TABLE V. Decolorization of Crude Proteinase by Anion Exchange Resin

Residual rate

Resin Form Pigment Activity Brix pH
Strong basic anion exchange resin
Amberlite
IRA 400 RCI 31.0 84.5 5.0 6.2
ROAc 29.5 83.2 5.0 6.1
IRA 401 RCI 28.0 83.6 5.0 6.2
ROAc 28.0 86.3 5.0 6.1
IRA 900 RCI 24.3 86.9 5.0 6.2
ROAc 21.5 89.1 5.0 6.2
IRA 410 RCl 29.5 81.3 5.0 6.1
ROAc 26.3 85.1 5.0 6.1
IRA 411 RCl 27.5 85.5 5.0 6.2
ROAc 25.6 85.5 5.0 6.2
Duolite
A40 RCI 33.5 78.4 5.0 5.9
A42 RCl 31.8 75.3 5.0 6.1
ES101 RCI 23.1 81.4 5.0 6.2
ES 102 RCI 23.1 83.5 5.0 6.2
Dowex
1X4 RCI 27.5 85.2 5.0 6.2
1X8 RCl 29.2 89.2 5.0 6.2
Weak basic anion exchange resin
Amberlite
IRA 93 RCI 12.3 85.9 5.0 5.0
ROAc 10. 8 91.2 5.0 5.4
IRA 68 RCl1 23.7 10.5 5.0 4.0
ROAc 25.5 41.3 5.0 4.3
IRA 45 RCI 45.0 16.3 5.0 4.1
ROAc 38.2 40.5 5.0 4.4
Duolite k
A30 RCl1 28.5 74.5 5.0 5.1
A4 RCI 27.4 71.5 5.0 5.1
A43 RCI 33.1 77.5 5.0 5.2
A2 RCl 19.5 36.3 5.0 4,1
ROAc 16.5 52,1 5.0 4.6

3) Space velocity
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Effect of SV on Decolorization of Crude

Enzyme Solution by Anion Exchange Resins
of ROAc Form

Treated volume: 10 ml/ml of resin.
Column: 2x65 cm,

SV: treated volume (ml)/hr/resin (ml)
Enzyme concentration and resin:

—A\— Amberlite IRA 93,3 CV/ml,

— A— Amberlite IRA 900,3 CV/ml.
—@— Amberlite IRA 93,9 CV/ml,

— X — Amberlite IRA 900,9 CV/ml.

Fig. 237 DFEREXTRLICLDOTH D, BEEPRO =2/ —VEERE L LR DIZY, TR pH 7

ElilhiEic sy, REeRETLE.

¥, BEKRTDO=2 7 —VEES IO pH OBERBREOCEIRC B LISTEEC O W TRH L. Z0kE Fig.
SIZART L5, HIEAETIERRKRD pHIZpH6 — 7 N R LERNEROE T DL, =2/ -1 EBEEIXEV

(3 ETRERER DA IET L.
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DT=L ) =AW L O BRZ BT 2H =2 —AFRLTHEL OB FELEbRS.

4) Color value
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Fig. 2 Effects of Ethanol Concentration and pH of Crude

Enzyme Solution on Decolorization by Anion Exchange
Resins of ROAc Form

Ethanol concentration:
—N\— 0-20%, —x— 30%,
—0O— 40%, —@— 50%.
Flow rate: SV 3
Pigment concentration: 10 CV/ml,
Treated volume: 10 ml/ml of resin,
Column: 2x65 cm.

D EZ Amberlite IRA 900 & Amberlite IRA 93 Tix &% HORIIEH, Aspergillus melleus DFEET D T v 5
4 > = XOHBERTICRET 5 BROBBITH LTV BEHE L.

Fig. 4134 # v lBiig 8 L RAROBFRELRLLL DT, HEE WERTFOAERLH L TLH W & X1

Amberlite IRA 900 & Amberlite IRA 93 TIXE LW BiEAEERL R TS, FOMMNEIE(LT 2 L Amberlite IRA
93 DHMRBIFIFERRY L.

Fio, BAEC I ZBIED B A B SfodN » FHET, 548D IN NaOH % L 085 %80 1N CH3COOH ¢F
ELTA F v RBEBIR O BRI & R EEOE T 2 ik L.
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Fig. 3 Effects of Ethanol Concentration and pH of Crude Enzyme Solution on
Decrease of Proteinase Activity

The experimental conditions are described in Fig. 2.
Ethanol concentration:

—[J— 0-10%, —A— 20%, —x— 30%,
—0O— 40%, —@— 45-50%.

Fig. 5 XX DR LR T L DT, Amberlite IRA 900 X » Amberlite IRA 93 DF 2 BHEOBEETIZ D74,
DEEbID.

Amberlite IRA 93 DE4F %

Z DX 5T Amberlite IRA 93 (IHEEREOBMEIZE L T 5 2 LAV L O CEAN L BEHELYBRT 2
Z ki,

Eef % Amberlite IRA 93 ZFHE 727 5 4 (4.6x60cm) 1ZaFE 10CV/ml 0HEEFRHZ 101EL, F0i%
31® 1N NaOH & 31 ® 1IN CH3COOH TH4 7 5 2\ THRE L.

Amberlite IRA 93 (3 1N NaOH < ROH #2343 &  [u#E L, 1N CH;COOH © RCAc #1235 & 50—55%
BET 5.
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Fig. 4 Equilibrium Degree of Color of Anion Fig. 5 Decrease of Capacity of Pigment Adsorption
Exchange Resins by Regeneration of Anion Exchange Resins
The anion exchange resin was used The anion exchange resin was used ROAc
ROAc form., R form.
—@— Amberlite IRA 900. —@— Amberlite IRA 900.
— X — Amberlite IRA 93. — X — Amberlite IRA 93.
X: A equilibrium degree of color/anion
exchange resin (ml) /treated volume(ml)
of enzyme solution
TaBLE VI. Regenerative Method and Regeneration Effect
(average of 10 cycles)
Regenerator
No In NaOH 1In HClI 10% NaCl 10% NaCl- 1M CH;COONa 1n CH3;COOH Total
’ 0.2N NaOH
1 92.8 100 100 100
2 94.2 100 100 100
3 94.8 100 100
4 84.5 94.5 94.5
5 82.0 89.3 89.3
6 90.6 96.5 96.5
7 91.3 97.2 97.2
8 90.5 96.3 96.3
9 92.1 ——— 93.6 93.6
10 50.3 50.3
11 47.5 47.5
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Fig. 6 Up-flow Method and
Down-flow Method
8'0 6‘ 1 1 .t I L —@— Up-flow method,
0 40 20 108 6 4 2 —QO— Down-flow method.
Cycle of regeneration of resin
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80 | 52~
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- / e :
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Fig. 7 Relation between Volume
10 : of Regenerator and Re-
8 - generation Effect
- @ —A— 1N NaOH, — x— 1N HCI,
6T —A— 1N CH3;COOH,
¥y —@— 1M CH3COONa,
4 I 1 ] L1 11111 —0O—10% NaCl,
1 2 3 4 6 8 10 _@—10% NaCl-0.2x NaOH.

Volume of regenerator
(ml/ml of resin)
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2 TRED D B TFAFT down-flow method & T2 6 BT up-flow method # Fi\~, BARIE & 5
DORHAROBERE R L.
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Tk EAROBIEOEC L L7 BEBIBAROBRFEC L VBRT S LI TE L2, BAEKDE
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FoT, ¥ TREFLROFERE L BECRE LRROEEROBFRICOVTRI L. TOKR Fig. 7127
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BRI LBE5CLTEET I HERRE L.

Table VI {2 DERZ7T 4 DT, 10% NaCl ¥ 7:1110% NaCl-0. 28 NaOH Tt #E% & ) 0 ¥ %, 1N CH; COOH
CHEEEZ 44U, down-flow method T+ H4ATZ, IN NaOH & IN CH;COOH AV 2FA %KL 2IZE L
WEARIRY LI,

& AR

Aspergillus melleus OPELRTD 7 vy 4 7 —EOHBERRTEET LBFROA + v RBERFC X 2BHEizow
THE L. FOHEE, BHRE O Amberlite IRA 93 230k 3 LWVHEREZRL, o7 4 F—E2BETHZ 75K,
BEYERONCRET S 2 LB L.
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Aspergillus melleus DEELET ST w7 47— EOMBEROBENIEA 4 v BRBIFEC L - TR S .
FD§5E, Amberlite IRA 93 (BRIEEMEIE A + v aclalle) PHEBROKEBF L LTEA TV S Ehvbh o,



