RS (Bull Fac. Agr., Saga Univ.) 67 : 119~125 (1989)

=k >+ ¥ (Pyrus sevotina Rehd. var. culta)
REOKBWMHESIRY) 72/ —VEBLEEZED
EHEL L UEEEEOE

RE B=-BEH BZ-F BEr LHEE
(YRR L s
FRITA 5 A16H %M

Changes in Activity and Substrate Content of Polyphenoloxidase
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Summary

Polyphenoloxidase (EC 1.10.3.1) of Japanese pear (Pyrus serotina Rehd. var. culta) has an
oxidizing activity on o-diphenols (ODP) such as chlorogenic acid, (-)-epicatechin and catechol.
ortho-Diphenoloxidase activity and natural substrate (ODP) were surveyed by the difference
spectral method at different growing stages of the fruit of two pear cultivars (Kosui and Hosui).
A strong o-diphenoloxidase activity and a relatively large amount of ODP were found in young
fruits and these levels sharply dropped as the fruits developed. Two positive peaks and a negative
peak appeared in the difference spectra of fruit extracts from developing pears. The positive peak
at 380 nm and the negative peak at 325 nm were shown to derive from the oxidation of catechin
and chlorogenic acid, respectively. The levels of these ODP calculated per fruit were comparative-
ly low in an early growing stage (middle in May) and then increased toward the end of July, when
they showed a maximum value. Afterwards, the compounds decreased until the last stage of
development.

Key words : polyphenoloxidase, chlorogenic acid and catechin, difference spectra, Japanese pear
(Pyrus serotina).
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1. RERFBIBICEI 325K+ PPO ® ODP BLEM4DOTAL

=&k 7Y PPORChl B8 XUV Epi 23 BLtL, #7F2—1 (Cat) 2 bhi b
219, 2T, KB LUVEKORERETBREICK T2 PPO 0 Chl B{LiEY:, Epi B(LiEts
FU Cat BRIGEMEREEL, HE% Fig. 1 BLXUFig. 2 R LTz, REIHICE L TIZEAD
% ODP BALIEMIE BRI D RRE» 57228, 2048, K 6 B TFAE T, 8Kk 6§
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Fig. 1 Changes in the o-diphenoloxidiz- Fig. 2 Changes in the o-diphenoloxidiz-

ing activities of Japanese pear poly- ing activities of Japanese pear poly-
phenoloxidase during fruit develop- phenoloxidase during fruit develop-
ment (Kosui) ment (Hosui)
—@—Epicatechin oxidase activity —@-—Epicatechin oxidase activity
—(O~Chlorogenic acid oxidase —(O—Chlorogenic acid oxidase
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—a—Catechol oxidase activity —a—Catechol oxidase activity
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Fig. 3 Changes in the absorption spec-
trum of Japanese pear extract dur-
ing fruit development (Kosui)
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Fig. 5 Changes in the absorption spec-
trum of Japanese pear extract dur-
ing fruit development (Hosui)
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Fig. 4 Changes in the difference spectra
of Japanese pear extract during
fruit development (Kosui)
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Fig. 6 Changes in the difference spectra
of Japanese pear extract during
fruit development (Hosui)
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Table 1 Changes in the content of o-diphenol compounds in Japanese pears during fruit develop-
ment

Date of Average weight Chlorogenic acid Catechin Total polyphenol

Picking of fruit (g) (mg %) (mg %) (mg %)

(M—D) Kosui Hosui Kosui Hosui Kosui Hosui Kosui Hosui
5-15 2.2 4.3 165.3 56.1 87.7 70.9 593 523
6-2 7.9 8.7 74.3 16.4 56.4 53.5 383 333
6-17 17.2 14.9 70.2 8.6 37.9 39.4 313 178
6-30 45.8 25.5 28.7 6.5 25.5 30.9 207 160
7-15 85.0 63.5 26.3 5.4 19.9 18.0 145 150
7-30 185.1 142.3 10.6 3.9 12.0 10.2 86 104
8§-19 350.4 384.9 1.5 0.0 3.4 4.2 53 67

2B ZE T INT0R & U20mg % LA
TRETLE, ZoRBAAEE bICRE

?“ DEBCONTES»TESL, 8 ATHE

< KOSUL WiRBE LR o, —75, ERGROAT

s ¥ V&8 Chl OfS0%TH Y, BADZ

S0t REKRER Do, TSEEbHER

g SRTETFL, 8 ATAICE 3~ 4mg%D

5 &\\%_ﬂ_Afﬁg//R\\b EE&EEAo%, 20X ChlBEUY
ol . ‘ l L TR UERRWE L ORI IEE L WE

Jno g Thinbniz, BE%PPEREBEOR

Fig. 7 Changes in chlorogenic acid con-
tent calculated per fruit of Japanese

pears
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Fig. 8 Changes in the catechin content
calculated per fruit of Japanese
pears
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fo. D& BEBHTO ODP SEDETREE T YOBARIHWEI N TET,
PED#ERN»S, BEFEEVHTIZ Chl B L UH T > 0EEHH8100~300mg% & & <, PPO
EHELHODDO TR Y F VREIFHPHICEET S, LrL, 8 BF~THOREETIE ODP &
&, PPOEML D CBDTEWDT, ZOYME TOBERGIGEL 55, EBRCHIEHOE
FERHBROEANRTZ bV (Fig. 4 BLU6) LVBEE (AEw) 2RO L3, ZOMHEIZE
HDTEBDDTHoT, FOHIZ, ZOBHORERZ Iy b 70—V OMBle LTFEES 2
5TH»5,. BAFHOFRKOREL L UVEEIZFNZFNI0EB L FRYTH 2. —H,
BKOREIZIB0E TH o728, FEEIRL0% & RREH -T2, 2D & i, PPOEMS L U ODP
GROUEBERA Y b7 VL—YOMBELTOZ KRV F Y REORBED—IEL LTEHT
hbbHrBEbh3,

1% ®

=R ¥ F v RE PPO OHKEREIZ BT 5 ODP B{LiEHE (Chl, Epi 8 X U° Cat BB {LiEM) »
HEL, 2o OBLEER TR OB EIHIEE» o728, BHEICRELETLE.
Wi, FEBBCBT 2 EEMBED PPOC L 2 MIERICHBRICBIT 2ERARY LR HIE
Lize 23, 325nmfHERED Y —2 £ 7:380nm i EO Y — 27 BED sz, hdo
E—7OHB» S, =R v Fyicd ChEBI VAT F v ENPPOOEE L LTHEET S
EWTRBEANT, ZIT, BANRZ MNVEBEZIVEETRBECBI2EKRBLUVEREED IR
5O0DPEERPEL LT3, MREELL ChBLUH TV ABIEEWE (5 Bha) 12
B DBWEEZRLLY, ZOBRIERL, %8 (8 AhH) KREDTEVEEL 7,
REIELLVRHELLZ1S ODP 0EBREBT COATEMOERE2RL, 7TH TR
2 IELLBEUERA L, Z0E 3% PPOESEBLUODP SE20E(L» 5, EAE &
UBARFYDAy b 70— e LTONESERIZ 8 Ah~THaEEL 5hiz,
FFRORBERIIE62EI0A, BAEZ(FEE HEEIN-HBEAFAIHEEAS (B, LOo)
THERERL:.
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