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phenolase (3R D—#%{ D11 <{ phenols »MLT 2BEETH 5,
BH:+1/:0- - enzyme _,B +H.0

#EE3RIL Bourquelot & Bertrand® »3fli« DREMERET D laccase % HF%eh 1895 481c Sk,
U2 DTdh %D, tyrosinase, polyphenolase, polyphenol oxidase ZDFIL4hidh 2, 2D
{Z% monophenol IZfET % & D% cresolase &kl diphenol OAIZVERT 2 b D% cate-
cholase &EFiL Tu %,

PIA X potato, sweet potato, mushroom, banana, apple, pear 75 & DHIH % 2% a3
UTES EHZET D ORFBEOERFERTH 5,

Wilson et al.? 3z Nelson et al.® »sHIED phenolase 2 ®F2% U IofE Rz L v &= HFED
slice H10D cresolase activity (2% T AS catecholase activity (358t e FHLE B acetone,
alcohol,”® Nacl® 7z & T slice OMIIE2MIETHILNIC catecholase activity H3ER< froT
cresolase activity (21127 %o 2> < Oun{ HFED phenolase i3 cresolase & catecholzse &
OMFFFEER %2 L O T %)%, COmERY M—BEC L ST BN 3 OLENLIRE T 2 .o
CAUZR L T Mallett” & i mushroom 0 tyrosinase %#F%; L T cresolase & catecholzse o>
HIRFSRIER ISR — DR RBE OB XIC L 20D T % &30, HBE/EdIZ catecholase/cresolase
O ratio BEL DR OBV FISN IR TI S L AR T I ) SBEBALGETRT 258
THHLEHBATELLITh S, UNE S LDOEAZHIED phenolase ITHHL TI b E S
DIIFERIT D %o L st1id Eiger & Dawson® |3 H7ED phenolase & mushroom o ty-
rosinase & OMWHEZLBUIIY, COMBEIF—OBERTR2 5T ELS 0 & 2R LR
PN pu

LREDA < plant phenolase 12OV TIXMIFE AR 2 RINTE b0 DR 5 EEILARLE
OEHOREHESITH 555, & %12 Rudkin & Nelson® »3H#ED phenolase 1233 3 KARIE
D—>& LT chlorogenic acid 2R U :DT, ChPEEICENEABEOTRITZL < F
REB5THS 5, FHIIUFHD phenolase OARE 2S5 LKL T, £ THEOT DO
FEKE 2T 2~3 OMRZBIIOTHEIRE L THET 2,
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A. Catecholase Activity o jfllss:
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catechol 1T & % RFEBMEZ JIET 5 WwloT, K Tt Gregg & Nelson™ 12725
DTROEERD S D2 U
0.5% Catechol Solution 4 cc.
0.1M Citrate—0.2 M Phosphate
Buffer (PH 6.4) 2 cc.
0.5 2 Gelatin Solution 1 cc.
Water 0.5cc.
Enzyme Solution 0.5cc.
Total 8.0cc.

Pse B ORI 2 BB IEMIC 10 452 0 X TIHRBEFEICEE L Th o 22U, 2 &
BESERE % N 2 C4E5y 130 Rl HiEE T Manometer #3851 %o #E» 5 1 5425 5% Thhm
EBDL IR S LGB RY 25 B 054 5 VilE% & 2T 15455 b OBRFEMREZHMUI,

Bmwar 25°C 1o T 14T 10 mm? OFESK % catechol [CRXE L 2FEFK 1 %2 1

catecholase unit & L 712,

Table 1 Enzyme Content in the Sweet Potatoes DLRIC & D THEEO B AU

Cunit/g. of fresh matter) FIT DU T catecholase activity % i

Variety B EUIER 2 H7R 3L Table 1 ®

. Gifu No. 1 } Hayato } Norin No. 1 ML THHo
] ‘ : == 3 RENE D e Sy -y
Cortex a0 | o2m1 17 CORICINEBHFDAHEIT L DT
Starchy Tissue 25 29 2.1 HUWEENC T B IERBIC L

WU THKE 8420 activity 244 %
DPEEOHZEZIZOHCZ DTV IO THEEROBNEIIRERBE EEBATINS 0

B. Phenolase d/75#ESZ5R

Wik A HEE (R R, WEF0 27 4 10 B 2 HIEUARSRESAEEENC TRE) 2 A

17T Eiger & Dawson® OFBICHED T Table 2 127333 X D ITHRIT L 57852 A T,

Table 2 Isclation of Phenolase from the Sweet Potato Tuber

Sweet Potato 30 kg.

—sliced, minced and pressed

| l
Cake Juice [1] 10.5 L.
discarded i

\ - Catecholase Activity. Dry Weight.
2,400,000 units. 57.1 mg./cc. |

“ Purity Level
: 4 units/mg. of dry weight.

—added Am,;SO, (solid) to 0.3
saturation at rcom temperature

—filtered through Kieselguhr



L
Precipitate Filtrate [2] 10 L.

1,100,000 units. Dry Weight.
9.1 mg./cc.

12 units/mg.
—cdded Am,SC, to 0.7 saturation

--filtered through Kieselguhr

1
Precipitate Filtrate
' relatively
—dissclved in 2000 cc. of water low active

:——-ﬁltered through Kieselguhr

I |
Residue Fiitrate [3] 2,000 cc.
i dark brown 820,000 unite. 32 mg./cc.?
' 12,8 urits/mg.

~—added Am;€Q0, to 0.1 saturation
--stirred for a few minute

LHﬁltered through Kieselguhr

|
Precipitate Filtrate
{31—1 f .
‘—added Am,S0, to 0.2 saturaticn

'—filtered throvgh Kiesclguhr

Precipitate Filtrate
[31—u
.—treated in the same manner as
described above (0.3 saturation)

|
Precipitate Filtrate
(8] —1m i
—0.4 saturation

Precipitate Filtrate
[3]—1v [

|

—0.5 saturation

]
Precipitate Filtrate

31—V |
'—0.6 saturation

Precip'tate Filtrate
[3]—v1 |
—0. 7 saturaticn

Precipitate Filtrate
[3]—Wif low active

CED O ) NOBRIIREROBRE 2RT

123



124 3 Phenolase (CBIT % B (51 %)

e ohis 7 fractions ([3]—I~[3]—VID) %1E HIC/KICEEML T catecholase activity
2% LT Table 3 ik E 24811,

Table 3 Catecholase Activity in seven Fractions

No. of | Saturation Volume | Total Catech- | Dry Weight 5‘ Units/mg
Fraction ‘ of Am,SO, (cc.) | olase Units (mg./cc.) i :
8]—1 | 0.1 250 66, 000 24.0 11
[3] —I1T ‘ 0.2 370 ‘ 216,500 | 65.0 9
[8]—m 0.3 | 300 122, 400 30.0 14
Bl—w | 0.4 150 90, 000 13.3 45
[38]—Vv 0.5 | 150 135, 000 6.0 150
[Bl—-v1 | 0.6 150 114,000 4.0 190
(B1—vwi | 0.7 75 3,000 0.5 80

COFRITI L [B1-V RO [31—VI 12> fractions 12l L THMITEED activity -
ZHUTHNIZOTI O fractions 24 LT alumina ®I¥ Na:HPO, 12 X 2%, RH %50
Uk 21D 72, (Table 4)

Table 4 Purification of the Sweet Potato Phenolase

Enzyme Solution ([3]—V & [3] —VDD
300 cc.

—dialyzed for 4 days against distilled water
Dialyzed‘ Scluticn [4] 350 cc.

158,700 units. 2.8 mg./cc.?

162 units/mg. J

—added 0.1 saturated solution of lead subacetate,8 -
dropwise

rw~ﬁltered

!

| |
Precipitate Filtrate [5] 340 cc.
1

; 77,000 units. 1.2 mg./cc.
]? 189 units/mg. ]

’——treated with Alumina Reagent?®
]'—-ﬁ1tered
|

|
Precipitate [6] Filtrate:

—added 20 cc. of 0.04 M-Na,HFO,

;«stirred for 20 min. and filtered

i I
Res‘idue Filtrate [6]—1I

—eluted in the same manner as described
above with 20 cc. of 0.08 M-Na;HPO,

!
|
i
I
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!

[ ]
Residue Filtrate [6] —II

—0.16 M-Na,HPO, 40 cc.

| [
Residue Filtrate [6] —In
"—'O. 20 M-‘NagHPO.; 40 cc.

| [
Residue Filtrate [6]—1v

f—-O. 40 M-Na,HPO, 40 cc.

Residue Filtrate [6]—V

—0. 50 M—NagHP04 40 cc.

[ |
Residue Filtrate [6]—VI

Table 4 1257 L 7241 { Na;HPO, WL DTEHABI LTz 6 fractions ([6]—I~[6]—VI) 12>
WT, & 2D activity %L T Table 5 O5R %487,

Table 5 Catecholase Activity in six Eluates with NagHPO, from Alumina Adsorbate

: ‘ ,
Bowsh | o Nagro, | Volume | el Catech | Dy Weight |y img
(6] —1 ’ 0.04 . 20 500 0.5 50
[6]—1r | 0.08 20 | 2,500 1.1 114
[6]—m 0.16 40 | 5,700 1.1 130
6l—1v | 0. 20 40 27,300 1.8 379
61—v | 0. 40 40 15, 250 1.2 318
[6]—VvI | 0. 50 40 2,000 | 0.7 71

LEOERBID R T 1< 0.20 M-Na:HPO, 1z L >TglH a1z fraction ([6]—IV) 124
O fractions I[THBE U THIPEIZHEICES {379 units/mg. of dry weight T&>7-, Dawson
et al® % H #&H>5 B gL 72 phenolase (3 600 units/mg. OMBETH O EMEIN T B,
AU L USEHEDFEIL T2 4 DIk Dawson 525438 L 72 & DICHATHIEEDMEWN & 51T s
INBZTHS 5. Y& Dawson 53 chronometric method!” 12 kD THEESEAZJEL 12
DTHbo MIIIFEHRVRAL 12 manometric method 1T THEFALZRHMT 2D TH 5 b
b EFEOBIETI T Dawson 5D 3D EEFED L DL DMIBERRNILT 2 L IZMERTH S D,

C. HHEREDOBERARY MV

H#D phenolase 13 —FEDOFIEBE EEAOLNTI Ho HET, 280 mu [3EIC tryptophan,
tyrosine /s & (D aromatic amino acids I[CHERF S 3 BIPHE 2RI £ ¢ THF: Beckman
Model DU spectrophotometer (2 X b 1cm silica cell % it TEEIEEOWIL A 7 kv % Bl
& LT Fig. 1 & Fig. 2 #4872,
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Fig. 1 The Absorption Spectra of the Preparaticns
of Sweet Potato Phenolase
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Fig. 2 The Absorption Spectra of the
Eluates with Na.HPO,
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Fig. 1 ic X tud [2] O stage i\ Tid 260 mp PHEICRPUBRR 2R U205, THI3ES
{ phenolic substances 12K T % $ DT ad h HEEEEHOLE /7&K OHEIC X 2TRIIZX
HICIEBE U, fraction [6]—IV Tt 280 mpu PHIEICRURIERDIEEIIZ 72 2 HE R IFED TV S,
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U Uishi s, Fig. 2 X by udgeski s gL iz fractions D, f@:%v’ﬁﬁ EDOE»2I
[6]—1IV 23T %, 400 mu PHIEIC sorlet DWRID NS5 & HE5HN TV S, THIEFES
{ peroxidase ODRAERTFTEDTDHS o'

D. Spectrophotometric Method ks Phenolase ol (Conversion Factor D5E)

—HRICEEE R R BT AIOIREHET A DT H AV TIRINCEABITT 2 & $ UWRITH
bo ZODM, MEOHESLEL, TTERMZET IOV O 5, T2 3T 272D Eiger &
Dawson® [ E¥SRKOWOCHE HEED b HER 2B 572D conversion factor Z2EDI
LT ERHBUTCH IO TEH I KHI1TZ 52T 3D phenolase iZx9 % conversion
factor %3k % ToDICKDFEER % 47212, conversion factor %R 2 B IKDHED Th Ho

. E vroer
Conversion Factor==- - - . poen
mg. number of enzyme per cc.
(determined)
'fﬂ.[/ Elprotein = ,280 mu "BE':BO mp +2E’355 m

E’=E x dilution
v fraction [6]—III 12 2T Elprotein D PUEEZ FIZRTIVEIROHE D TH 5o
FRoFRIT Ui oTEH,

muy E Dllutlon ‘ E! i 3E 330mp 1 2E355mu DS R U T BESERIT DN TG
. 5 | | R .
280  0.440 | 1:4 ‘ 1.760 | ‘ BEE 2llgl, k)
; | ; | .
330 0.291 | 1:1 0.201 = 0.873 | E’orotein 251 LT conversion
355  0.284 - 1:1 | 0.284 . 0.568 factor %3k, TIUTXDTHE

FEORBE & FIHHE L 2Rt
L’f Table 6 »TL/‘/CM?T'—:

E’protetn - E'zs[)ml.:.—:?'E'r}fwmu -+ 2E’355um:‘- 1. 455

Table 6 Constant Relationship between E’protein and the Phenolase Content

!

ag onversion " /Phenolase

No ot sme | FT cletermineny | acter | Cealeulated
Cad e Cer=C22 L2
(b) ‘ 1.20
[3] —1v 16. 20 ; 13.3 1.22 : 12.5
8] —Vv 7.74 6.0 1.29 5.9
[3]—V1 I 5.54 4.0 1.39 4.3
[5] 1.62 1.2 1.35 1.2
[6] —1I 0.62 0.5 1.24 0.5
|6] —1II 1.56 1.1 1.42 1.2
[6] —TI 1.46 1.1 | 1.33 1.1
[6] —Iv 2.34 1.8 ‘ 1.30 1.8
61—V | 1.60 1.2 1.33 1.2
[6] —vI ' 0.81 0.7 1.16 0.6

mean 1.30+0.C6
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Table 6 (C7RU 2414 conversion factor & U T 1.30 2 RDHEI, T OEHFEIC LOT
phenolase W OBEFFREIIHRICAMVBOLNAVEMEX T 272DICIT 3 51 data 1ot
WT D factor ZBEIELZUNELLRZNWTHS Do

III. 2 bS]

@ BT HERHAOTE L DT X 54 8k#e: & alumina 1T X 27K T Na:HPO,:
X A2 R LT 379 units/mg. OEIEE %A S 5 phenolase % 4HEL 12,

(2) T phenolase H1Zix7s I ED peroxidase DIRTET 5 T & 2R A< & Movilllsic
EOTEDEI

(3 SEEEBEERICT S fractions IZDWTRI AR 7 V2 JIEL IESR & U TERSE
{12 23T phenolic substances 1CZER T 2R A WK U, T& ENCIER S 2 WA H IR
BT 2EHEZHEDI,

@ phenolase # 1 DEEER % spectrophotometric method 12 kD T{EICEN 5 12912 L
7s conversion factor 1.30 %Rk, (1953 4 2 A 10 H)

APIEIS AR 27 SEEPMBIE AL UTHREFRICHERT 26D TH b, 2OH, BIAEHRE
75 % RS & AROHENE 2 o 1o B SR EE, IR IIEICREORE YR T 50 LA
HOREINER 28 4 4 A, HARSIHLPSRETISWOTHIL 12,

4 B
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RESUME

Studies on the Sweet Potato Phenolase
1. The Preparation of the Phenolase

Yoshio YamMaMoOTO

(1) An attempt has been made to purify the phenolase from the juice of the
fresh sweet potato tuber. The methods of purification applied in this study are
d‘e,scribed beloiv; the fractional precipitation by (NH,).SO,, the adsorption to alumina
‘reagent and the fractional elution using Na:HPO, of increasing concentrations. The
best phenolase preparation obtained thus had a purity level of 379 units/mg. dry
weight.

(2) It has been shown that even the best preparation contaminated a trace of
peroxidase as the result of the spectrdphotometric experiments.

(3) On the other hand, at each stage of the purification the samples were ex-
amined spectrophotometrically in the ultraviolet region of the spectrum. And the fact
was shown that, with each succeeding stage in the purification, a maximum absorption
‘at about 260 mu, presumably due to contaminating phenolic substrate materials,
showed a progressive decrease and a maximum absorption at about 280 mp due to
proteins showed a progressive increase.

(4) A spectrophotometric method is described for the simple determination of
the phenolase content and the result shows that a reasonably constant relationship
exists between the phenolase content and the corrected protein extinction at 280 mgu
and a conversion factor of 1.30 may be used to determine the enzyme concentration.



