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The effect of fungal culture supematant on stabilizing red wine color was examined. A fungal strain isolated from

marine environment was found to have tyrosinase inhibitory activity. A model wine was established to investigate the effect of

polyphenol oxidase (PPO) on wine browning. Mushroom tyrosinase and epicatechin were chosen as PPO and substrate,

respectively, in the model wine that had high concentrations of tartaric acid and ethanol. The fungal culture supernatant

showed strong inhibitory activity against tyrosinase in the model wine. Application of the supernatant to red winemaking

resulted in remarkable prevention of wine browning. Similar to potassium pyrosulfate, the supernatant had no adverse effect

on the fermentation process. We found that the fungal culture supernatant effectively prevented wine browning in

winemaking.
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Fig. 1 Inhibitory effect of Trichoderma sp. HI1-7 culture
supernatant on polyphenol oxidase (PPO) activity. PPO
was isolated from grapes and symbols represent the
percentage volume of supernatant added: (o), 0%; (e), 1%;
(m), 2%.
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Fig. 2 Reaction of PPO (mushroom tyrosinase) at various
concentrations with epicatechin. Symbols represent the
concentration of mushroom tyrosinase added: (e), 1,500
units/mL; (A), 750 units/mL; (m), 375 units/mL.
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Fig. 3 Reaction of PPO (mushroom tyrosinase) at various

concentrations with polyphenol isolated from grapes.
Symbols represent the concentration of mushroom tyrosinase
added: (e), 1,500 units/mL; (A), 750 units/mL; (m), 375
units/mL.
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Table 1 PPO inhibitory effects of the fungal culture supernatant on

each polyphenols.
% of inhibition
Kind of polyphenol 1% addition 10% addition
Epicatechin 18.8 64.1
From a grape 44.6 62.7
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Fig. 4 Time course of decrease of must weight in fermentation
after addition of various ingredients. Grape varieties include
a) Redglobe, b) Steuben, and c) Delaware. Symbols
represent various ingredients added in winemaking: (©),
water; (m), potassium pyrosulfate; (A) vitamin C; (e),
Trichoderma sp. H1-7 culture supernatant.
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Table2 Characteristics of red wines after addition of various ingredients.

°Brix Alcohol  Polyphenol ~ WC= WCA=

Addition Subspecies  pH Start End (%) (mg/L) A520*7  A520%4
Distilled water Redglobe 3.6 22.5 6.5 7.3 224 0.30 1.21
Steuben 35 23.0 6.5 7.1 466 0.99 2.26
Delaware 3.0 23.0 6.5 7.2 157 1.26 3.38
Potassium pyrosulfate Redglobe 34 23.5 6.5 8.5 220 0.31 1.59
Steuben 3.5 23.0 6.5 8.2 554 1.03 2.58
Delaware 3.0 23.0 6.5 7.2 186 1.22 3.98
Vitamin C Redglobe 34 23.0 7.5 7.5 0.44 1.54
Steuben 3.4 225 7.0 7.6 0.76 1.72
Delaware 3.0 23.0 7.0 6.1 1.20 3.51
Supernatant of strain H1-7 Redglobe 3.6 23.5 6.5 8.4 198 0.30 1.42
Steuben 3.5 23.0 6.5 8.1 589 0.97 2.60
Delaware 3.0 23.0 6.5 7.8 211 1.20 3.81

ZRRAAG U723, REEE TRERO 11 HE T, 7.0 ~
7.5°Brix TV | hOFABRXIT A TRV MEZ R LT,
ZOFRIZOWT ORI TH DD, ZETEN
T EHZ AT D ThHEHX I C Th,
U A CEGEIZB W TS L b E S At AT h
D ENTEZ LN T,

ko LB | REEEERO 2L I BRI —
TE & 7p o TR 2 R & U IR L7 o0 b
FZBRETER (02um) LCUA 2L,
RIEVA O (WC) 12250 TiE, VW7 R
U DOEFEOEFNZEE L THEN R ONTZ, T720bb
REDOEPAT 22— FEmOT 7 7 2T FEIZ AT
WLy RZ7a—7fCRIEL7U A D WC I, o
2FECTHEIELTZTA D WCIZHEARTIRVMEZ 7R LT,
ZOAENFA X B VU AR Z X CH, B

2 X 2 CHINXZe & ONTARE R HIHUINX OV T
IZH 547z, Table 2 ICABFFEIZ W CRIEICH
3 FEOT RSN LNFEY A OE AR
T, ZORNPLHDONDL X, BIETVA O WC T
RV Tz ) —NOEFEIUEGF LT, 7ok, B4
SVUCHIMEDORY 7 = ) —VEIZOWTE, 74U
VIREEE WA HEEE b0k (7) TiE, IEL<HEIE
HEBRZRWATREMED B B 7= 0B LTz (1), AR -
TBERIX DT A > O WC ITFERUKIRINX B LA X &
TR U 7 LUSINXOIRD A 2 L [RRROEZ 7R LT-
D, REREE BIFIXY A RSB TEE
FRTHDHT RURENLOOREOEHELE L2
TEWREENT, BRBEZ I CEHRINED WC I,
OTIKIZLEARTEVMEZ R L7223, ZiuIe# 2
v CHYOBEICEA LD L HE SN, DXCRE

-7-



J.ASEV Jpn., Vol. 19, No. 1 (2008)

T A > OREE L O DIEECH 5 DPC 12U T
% Fig. 5ITRT X O1T, ¥ HEUINX & A Z HEHillilit
fedr U o AN, BERUKIRIIX S L' # > C
BN HEARTIRY MEZ R L, AERSE BB A ¥ 8
Flife s U v L EEEE T4 O bis KO 240
#9252 LAV S,

50

451

DPC value
N W w N
(92 (e} (9, (e}

[\
S

15

Redglobe

Fig. 5 Degree of pigmentation of red wines after addition of
various ingredients. Symbols represent various ingredients
added in winemaking: (O0), water; (Bl ), potassium
pyrosulfate; (B), vitamin C; (m), Trichoderma sp. H1-7
culture supernatant.
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