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The effect of ascorbic acid (AsA) on the in vitro activity of potato tyrosinases and the improve-
ments of the method of Srrerangacher for the use of the insoluble samples as the enzyme prepara-
tion were examined.

1. There was a delay in the onset of color development and a marked decrease on the formation
of the product, although AsA did not inhibit the enzyme activity. The results obtained do not
make possible to interpret that the lag time in the onset of color development is, as mentioned
previously, dependent upon the reversible reduction of the product by AsA.

2. The method of Srrerangacher with some modifications was equivalence to that of Fling et al.
The sensitivity of the modified method was slightly superior to that of Fling et al..

3. It was possible to utilize the insoluble samples such as homogenate for the enzyme, because
the denaturation agents did not affect the formation of osazone derivative of dehydro-AsA. The

osazone of dehydro-AsA was stable to stand for 60 min at room temperature.
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AsA OD?U /7" CIEEANOR L, BERIGERIRIIZE M2 SELLVIC b 5 THEERASEE UERY
@ﬁ@%%&)%ﬁ{c%@%@ﬁiﬁ)% o —MICHEMDEEIL, AsA 23 o-quinone %BILU R, ERIGHHE 3
BOIDEZZONTOE, —h, VY HAEFu Y F—+id AsA THERZIIS L0 5%%%% DL TN,

L3 AsA WL AFu v F—¥EHRICSA 5B 8RB UK, catechol oxidase FHiEic F &£ Y /5 Srre-
rangacher ZOEFRZHERL, L b BEMRERCEETE 3 MEENOYR 2 BRCHE 2 MA 72,

REMRZ O VICHE

H®E AsA, 2.4-dinitrophenylhydrazine {IF1EHZET E KK, 4-methylcatechol (LIF4-MC) (323223,
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Test Blank
Substrate soln. (4-MC, 3mM) 500¢1
Ascorbic acid soln. (0.5mM) 50041 500¢1
Buffer (50mM acetate buffer, pH 6.0) 500¢1

l/ preincubation at 30° for 5 min

Enzyme soln. ' ' 100p1 - 1001

“incubation at 30° for directed time (3 min)
N

Denaturation soln. ' 40021 400£1

centrifugation at 3000rpm for 10 min
A
- 500p1 of suppernatant was subjected to determine the amount of
l dehydroascorbic acid and DKG by the method of Kagawa et all®

oD 530nm

Chart 1 Assay Procedure
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Fig. 1 Effect-of Increasing Ascorbic Acid Concentration on the Rate of Enzyme
Action at 1-DOPA as Substrate

—X— ; no ascorbic acid added, —(j—-. ; 1075M ascorbic acid added, —@— ; 5x10-5M
ascorbic acid added, —A— ; 10~+M ascorbic acid ‘added, —A— ; 2x10~¢M ascorbic
acid added, —ll— ; 3x10~*M ascorbic acid added, —[]— ; 4x10~4+M ascorbic acid added,
—\V— ; 5x10~4M ascorbic acid added
In each experiment (.2 ml of enzyme solution (200unit/ml), 3 mM of 1-DOPA and
ascorbic acid asvshown in a total volume 3.2 ml was used.
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Fig. 2 Effect of Increasing Ascorbic Acid Concentration on the Rate of Enzyme Action
at 4-methylcatechol as Substrate
—X—; no ascorbic acid, —@—; 5x107M, —A—; 1074M, —A—; 2x107+M, —l—; 3x107*M,
—{J—; 4x10~*M, —V¥—; 5x10™*M
In each experiment 0.2ml of enzyme solution (200 unit/ml) 3 mM of 4-methylcatechol and
ascorbic acid as shown in a total volume 3.2ml was used.
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Fig. 3 Fffect of Ascorbic Acid on UV Spectrum

To 3ml of 4-methylcatechol (final 3mM) dissolved in 50mM acetate buffer at
pH 6.0 (-——-), 0.1ml of tyrosinase solution (200unit/ml) was added. After
incubating at 30° for 2min (——), 0.1ml of ascorbic acid (final concentration;
5%10-#M) was added to the reaction mixture and immediately measured UV
spectrum (—e—e—).
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Fig. 4 Relationship between Lag-Time vs Ascorbic Acid Concentration
—Q—; .-DOPA as substrate, —A\—; 4-methylcatechol as substrate
The experimental condition was described in Fig. 1 and text.

AsA OF v v F—EIHEEAOEEIX, FEPFHOEE & ERYOR D %2Rd (Fig. 1, Fig.2) ficzof %k
WBhd. FHEMENTOBRERIUT AsA TEEINILWLT &, dehydro AsA BH { BERICEBEEKT & 2152:
Ehe, BUGBOEEE ERPOBSETS %, Huc AsA OERYTTHBITICT TEOTNT2HATICE
Txi (Fig.4), UL»L, COR, AsA OFWHRETENEELSRENZRU COIHRIEAET & L (Fig
3)y HHED DT v & 2 b AF 0D F— XD ASA 12k 5 HEEHOPIE b FIRHECE LT 0525, 20RO
BMIZ A TR TS Y, ARORIEHDRE 5KV EBDN S,

Srrerangacher FOEEDRE

ASA DOF v F — ¥IEMADRERR, IHAUIRES B RALZEBES V. UL, BEBRNECEERX 5L
WZ k, ERPIO o-quinone 5 AsA TN s (Fig.3) ¢ &5, catechol oxidase FEHEDHEICHEAT
3 AsA BrBHT 280, £KT 2 dehydro AsA E%H5ET 5 Srrerangacher D E ¥ %2 HiEf U 2o
dehydro AsA DERIZ, AsA & dehydro AsA L 2RBRAOIERTE 5@”6@7:1701‘%%2%%1,1:0
1. Mfak& Srrerangacher EDZEEE DLLE: ,

Fig.5, Fig.6 ic AsA it} 3 HEHMATO dehydio AsA & dehydro AsA DBFR{ATH % 2.3-diketo-
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Fig. 5 The Amount of Dehybro Ascorbic Acid and DKG Osazone Derivative
during a Lag-Time ‘

The open symboles were determined by the method of Fling et al, and the
closed symbole by the modified Srrerangacher method, Concentrations of
4-MC as substrate and ascorbic acid (AsA) were 2.8x1073 and 4.7x107¢M,
respectively.

—(QO—: control

—/A\—: added AsA

—A—: dehydro AsA and DKG osazone
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Fig. 6 Relationship between the Colorimetric Method vs the Modified
Srrerangacher’s Method
The experimental conditions were shown in Fig. 5.
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gulonic acid (DKG&HE) & DRMR2E/S OFETERUIHERERLIZ, ZDi5HE, dehydro AsA & DKG
& DOBTIER & HEiE & ORI 5 > s HHBIBRMIRIL U,y Fig. 6 » 5 Z OMBIEI y=1.5 Tho1o 2D &,
Akt Srrerangacher BESMTHY, Ui s Fling b OKHIC < 5, BHFMESENTISC & ERLTL
o
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Fig. 7 Effect of the Denaturation Agents on the Formation of Osazone

Derivative
A : Trichloroacetic acid
B : Sulfosalicylate
C : Metaphosphate
The experimental conditions were shown in chart 1.
—@—; Test, —O—; Blank

3. EEoOKE

ZWEOKER 2 AL, AT 5 dehydro AsA, DKG & ORFIRZHIFE L 1o#R% Fig. 8 1WRL, /L4
VaFunuFr—¥iE, 4-MC, ¥uoy7a—,, L-DOPA, pyrogallol O3 & 3 EF LIS, 4-MC it LT
Bd L ERALIZ CORBERNT3HERRZ1.0& UItEE, o 3 iy 3 Ekid 3 $#90.2~0.25T5
otte CRBEEE DEHINCONTI, Patil 5 OREE & BLL T,
4. AsA BRO#E

HEE3.0x1073M 4-MC 2HEHic iy, AsA ¥ L dehydro AsA %1 ¢ DKG & OBFIE & OBKIZ O
TRE LIz ZO#R (Fig.9), 107*M AsA TR H3EABELETRI—EOMEERL, ZOMIIEN AsA %
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Fig. 8 Effect of the Substrates on the Formation of Osazone Derivative
The experimental conditions were shown in chart 1.
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Fig. 9 Effect of Ascorbic Acid (AsA) ‘Concentrations on the Formation of
Osazone Derivative
The experiment conditions were shown in chart 1.
—O=; 1074M, AsA, —A—; 5x107+M, AsA, —@—; 1073M, AsA,
—M—; 3x10-3M, AsA
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&% 5, dehydro AsA, DKG o osazone #HEAII=ME | KA L TAADSLETD 5 T LHRINI

Pl F, Srrerangacher &L, BEEELEHEMNPEH T2 05, BERCOEL, 776 MTREHMT
BETd 5, osazone FHidfkid, AHCKRFICOBTE AsA EHHERTE, LI b ZNEEH3VIIEAL EH
WHUTHRDRETH 5. DT &p 5, homogenate HDRA MR EREFEFIC § I THEL, - catechol
oxidase WEHICHBRMISHIEETH B EEZA 503, L L, AsA BT 3WED 310k o-quinone »EILT
S OIFEET 5 HHRARNCAE 2 EA T 5 C L RFEBENCATETDH %0

F#%ic, Laccase, Ascorbate oxidase HOBETHOATIC A AERZICHATACEBTEREEEZEAL SN,

b ]

AsA 1Tk 3 F 0vF— EiEHADEBE L8 catechol oxidase JHittD A 2 HRINICHE T % % Srreranga-
cher JEDOEIEZRET L, ROKR 210

1. AsA BANVAY o F Y r—EEERHFE ULV, ERPOBMS 2RO UL, LRIPSVDNTNS
REIS R O ENRTTIII B2 OFE EIEBA SRR,

2. Srrerangacher HMD% L, Srrerangacher EEEEHTHH, Fling 5 DFHEIcEL, BETFEREMENRTY
3. FAEREHHEAHATEBERZZILVICD, BRNZNGEBHOBESLE, REHUREL T &2 5,
homogenate FDREMBEREIC LEMATE 2,

4. SERYED dehydro AsA @ osazone FHHKIL, HEO0FMEL TS, TOBRKELHBLZRZRDL W Z
ELEEYTH - 12,
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