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Fundamental Studies on the Production of the Stable
White Wine Involved Low Amount of Sulphur Dioxide

Part 1. Effects of PVPP Fining on Polyphenol Composition
and Characteristics of Koshu White Table Wine

By Tieko KOIZUMI and Tadae KUSHIDA

By the fining of Koshu white table wine with insoluble synthetic resin, PVPP
(Polyvinyl-polypyrrolidone), the color was faded about fifty percent, and the
browning was almost prevented for three months, while the sulphur dioxide was
rapidly decreased. The polyphenols of smaller molecule such as leucoanthocyanin
and catechin were removed and the composition of residual polyphenols was imi-
tated that of the old wine aged for several years, and the taste of the wine was
improved. Moreover, by this treatment, alcohol, reducing sugar, total acid,
iron and potassium were little affected, and copper and bound sulphur dioxide

were decreased a little, while protein was absorbed and removed completely.
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1. #RAT7FYHE

19684211 F 6 B, |LUBURBSRETEDRM 7 F v 195 kg %, WRERER, EHLTHELR
H118lic, » #7 V% SO, & LT 100 ppm ML, WHETOEETHRMEL, 2H, B
Bt & LC Saccharomyces cerevisiae (OC—2) BR*#RBICHLTH1 %ML, ®ET
FEEX R, FFI2AL BRE—HDF DEIXETTia\, FEIA6ARCE=EFIE(&
%L, 1.8 ForvvaEdl, 1°CBEELELDOE AW, —BROMHEIR, ROBHT
H%Bo

B/ K 15.4 Vol %
T ¥ A 17.5 g/l
B (Fva—2ELT) 2.01 g/l
B B (EAERELT) 5.27 g/l
EXER (FERELO) 0.58 g/

2. 7 Fvifio PVPP ALEEE

*E G. A.F. 8l PVPP (AEHRK, ko 5%&H) %, HMEERY, B7FvE
HICRML, 3o, LoEMEsRCEEL, FEAE No. 5 C 2AWTAHBELLD
DEULEBTE L Uiz, BAMX b, FAclnBER, »BLT, PVPP X H%ELSIO
EROBBY TXBHIEF/AILLT, MBROSHTER ko,

3. & M F B
(1) 7 v a — w
Sk 50 ml H ik, ZHEL, WEETHEL .
(2) &8 L b
Somoer BT & 5o BN 2 BRI L1
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(3) #& i3
Rt 10 ml AV, KEixpH7.8 % C®, 0.1 NARR((LF V) v L CHEEL,
AR E UTEH L.
: (4) pH
HardEss M-5 27 7 2 s pH 2 — 2 —&HEA LI,
(5) &1+
AL RFWIEH N IeEET 207 BAFERA L1,
; (6) FAIHEMEEAEW
J 5%t Y 7w VEFRRAWR ML TIRED L, Z0OREBEY, SXKED 540mu
‘ CRWCHEL, 7ES vBY — XX 5REHY ANTER LT,
(7 B B 9 E
B bstrat 101 HafEH, M 10 mm oF 7 22w, NIRRT
HE Uiz ‘ -
(8) mEpiRDERW™ -
BRI, VBB LB 10ml ) — €y e B HEAF LEREY 7
AR CEEF AXBLNRBL4MEL, 001N 2 vEROS%avikr Vy &
BRI R A BN X R, 0.2 M v vFR/KFE=F F Uy 2 C3OPM7 v o Vi
Fol-B INFHR TR L L, HHL-EROa2vEL 0.0LN #A5ERF TV Y
| LCHET 5. COFENE, MR, 77 e ¥, OB, ROVETHEF
: WE DEEEZ I\, L, B, XEET AR DI, ERKEE
‘ FET (70~80 mg Hg) 154BL CTHLk 3 AT & hithic Lic 1 %R tksE
KBRS &, 0.00 N ity — X CHEL, BHEEE LS CEERE 5T
%o ZOHEREFHRROFEETEMBONMRIC X 5 EERELED.
(9) RV7=7—n
i) BEIVZ =/ — )V
Forin-Denis I 15 ¥, 8 bml 1T Foun-3R38 5ml, 109%KEEF + Vv &
Sml &M%, XiFEEHIBERC IHBEL, (Zof, WEN LS 2T Hk
WX AieTB) oWIEER D 760 mp TORFIEERFEL, D—I7x AN
RERENLD, B2y =vEEHEMNT S,
: i) D—7 7% v 0RO FEL D k8 LOREFROIERL
: ESROTAEABTL, 74 vy Lte%hni, —BEz-7rMfl, =-
7 VERER, HEmE DV EOBUKCENLL, EERTHET S, ks 3EE
? $5 L CB7 mp 173~175 °C DK% i THILRA R, 1 ~16 ppm %
[ TEEE 5,
‘ W) 7%y (7987 4F) ok
T. Kravuve B ¥ OFERC Loz, BB 10ml @ (1 : 4) 3#EEE 10ml,
NET VT PR (8mg/ml) Smlxnz, ZERFTATRIJEXEVNHLT—
: BEERTHETS L, 77X Y0HNR7 V7 eV eiEs, WRTS, ZhEX
1 PEAH No. 4 (HoA&X 0.6 u) TAEL, A% FounDevs 5CTEEL,
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Fig. 1. Fig. 2.

Fig. 1.  Absorption spectra produced by Koshu white dry wines, original (A),
treated with 1500 (B) and 3000 (C) ppm of PVPP.

Fig. 2. Change of absorbance at 450 mp and percent color removal (broken
line) of Koshu white dry wine induced by the treatment of various
concentrations of PVPP,
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3000 ppm THI55% DPLEIFRD HITzo

Fig. 31k, BaoEs, 100ml =y 7 22, 80mi An, arzExfLT
SR 3D AHBLIEEDTERARZ PV ThbBH, R LB BT (A) ik, =
LBEL A, 3000 ppm LETETIE, 12 LA LRBEOBRHELRTLEL, b,
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Fig. 3.  Absorption spectra produced by Koshu white dry wines treated with
various concentrations of PVPP and stored for three months at room
temperature, A) control, B) 200, C) 400, D) 600, E) 800, F)
1000, G) 3000 ppm PVPP treatment, and H) the original wine before
storage.
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FRiER L, PVPPALERC X D, Free Tllg & A EEL LR, Total T3 %A Lz
(Tape 1)o ZHUE, MEAEMEBO—EN, KV 7=/ —NVEEAEEEERLTEY, &L
e Lo T, FNMBBEEINILDEZLZHND,

X, PVPP U L7z 7 Foils 100 ml 0=f7 7 x a2 80ml An, HBhL T, =ik
B L4, Tame I X 51, Total KU Free Biffifii, #EEHEL<T, Z
LB T52 EMBOBNIc, ZHUTBRIEEINLT VR 7 =/ — WA,
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Tase 1
Effects of PVPP Treatment on General Composition of Wine®

Amout of SO,

PVPP added Alc. R.S.® T.A.© Total Free Protain PH
ppm Vol9, g/l g/l ppm  ppm ppm
0 15.4 2.01 6.32 107.4 15.5 13 3.28
500 = 1.92 s 106.1 15.6 11 —
1500 15.3 1.91 6.31 105.2 15.4 5 3.29
3000 15.2 1.89 6.31 102.4 15.5 0 3.29
a) Koshu white dry.

b)
)

Reducing sugars as glucose.
Total acids as tartaric.

TABLE

Changes of Sulfur Dioxide in Wine®

I

Treated with PVPP and Stored®

Amount of Total SO, Per Cent Free SO, Per Cent
PVPP added  after ¢ weeks aging  Difference after 1 week aging  Diffrence
ppm ppm % ppm %

0 5142 0 11.8 0
500 41.4 il 2| 118 —2:8
1500 19.1 —62.7 6.8 —42.4
3000 18.1 —64.6 6.2 —47.5
a) Koshu white dry.
b) at room temperature.
Tape 1I

Effects of PVPP Treatment on Total Phenols, Flavonoid and

Leucoanthocyanin in Wine ®

Amount of Total Phenol Flavonoid Leucoanthocyanin
PVPP added content removed content removed content removed
ppm ppm % ppm % ppm %
0 362.5 0 175.0 0 25-0 0
500 290.0 20.0 67.5 61.5 21 <2 15.5
1500 200.0 44.8 17:5 90.1 0 100
3000 137.0 62.1 2.5 98.5 0 100

a) Koshu white dry.

%, 77K AF (A7%>) 1390%kEI NS (Tape M), &> T, PVPP O 7 Fv

WEHEORY 7 = /7 — T/ BIRFERE,
YOIRTH B EHE 2N, UL Rosst HbORE E—FKT5H 2,

WA 2TV YT Y SITRVSARR AV =
X, 3000 ppm LIS %
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TABLE N

Effect of PVPP Treatment on Relative Browning of Wine®
Stored at Two Different Conditions

AdHoimtof Absorbance at 450 my Per Cent Decrease of Absorbance
PVPP added after after after after
three months » seven days © three months » seven days ©
ppm % %
0 0.430 0.479 0 0
200 0.400 — 7.0 —_—
400 0.375 — 12.8 1
500 = 0.347 = 27.6
600 0:315 — 25.7 =
800 0.285 = 33.7 —
1000 0.218 — 50.0 —
1500 — 0.122 == 74.6
3000 0.065 0.075 84.9 84.4

a) Koshu white dry.
b) stored at room temprature.
c) stored at 60 °C

L, v A 27 ry7y, TR VHEEREBEIN, 28 zr=vELZLNSER
V7 =/ — Vo T DDORTHR DN, IR, ZoOMEETS, £iE3 2 ARD
60 °C 7 B EBIC L, EAIIEC L TR 15 %BENRZB D btz (Tase VD)o dL
LAFIR Y =V N, BEADEEBEETWNETIE, ZHERY 7 =7 - VESNOWE
(B, 738, FEBE) OBETEELBZLZDND,

4. BRSO

Tape I ofn<, 7 FwiETik, 3000 ppm IET, 0 2D Lich, =&/ — vk
(18 Vol %) # 5000 ppm CHIL T HZLIFFD bNinholz, ZHUE, 7 FyBEoHf
FBOELERCIL, BEREOEINC, 7VFel, by, 227N, BR7va - VvES
DOFERENREENTH D00 1P, ZNSOWMENR, MEC LD, mbrDEELXRITS
e Ebhs,
5. BILE~OPE

PVPP ML L 72 7 F v OB %, Somoe: BETEELIHERIX, Tasie I O@ED
T, 3000 ppm BT 6 %L THZ EnBO SN, Lo, Tame VIZEARTLD
2, Fva—A, 777 =R, TIE) —~RAR, Fyu—ZADKFL2OKERCONT, H
BRLiEZA, ZRBOER, Wb PVPP I X VEREI N, £2°T, 205
TECRdT 2, RI 7=/ —VOBEBZDONTHENLE, Tiase VI O L HTIEBTAKE
W ENRRBO BN, PVPPAIEEI XD BRESNARY 72/ —~VEEEZEETDH L, =
3.0%0EREHAT, ZOLIC LDHITEOEE, EITEZTO SOOI LIHT,
BILNEBTDHEY 7=/ —VOBPITEBbDE N %25 (Tape WMo
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TABLE V
Effect of PVPP (1500 ppm) Treatmment on Individual Sugar Content

in Aqueous Solution

Sugar Amount of sugar calculated as glucose - Per Cent
tested before treatment  after treatment Difference
g/l g/l ‘ %
D-Fructose 1.88 1.90 4151
D-Glucose 2.03 2.06 +1.5
L-Arabinose 2.05 2.06 +0.5
D-Xylose 2.29 2.31 +0.9
Taee W

Effect of D-Catechin in Aqueous Solution on Sugar Determination
by Somogyi Method

Amount of D-catechin Amount assayed as glucose (B) Rati
e io
A B (A)
ppm ppm

80 50.8 0.635
200 166 0.830
400 355 0.887

Tase VI

Effect of D-Catechin in Wine on Sugar Determination
by Somogyi Method

Amount of Amount of Polyphenol removed R.S.® Total Errors
PVPP added : ,

_as catechin  calcurated as glucose® (A)  (B) (A)+(B) ‘

ppm ppm ppm pprm ppm %

0 0 0 2010 2010 0
500 72.5 50 1920 1970 =2.0
1500 162.5 135 1910 2045 +1::7
3000 210.0 180 1890 2070 +3.0

a) reducing sugars as glucose.
b) from TasLe VI.

6. pH k XUCBEA~DFE
PVPP L & % pH ROBBOZE L, Tame [ CRTIHEOTNTHB, AL,
LB OERVEWERCIE, @Bo holEd & pH b The LET50nHRbNS
(Tase VDo .
FUNER 7 Py BoRBICECEBT 501, Vv o®, HEAERKES VY o (BR)
BIOansB, BERTH5 P, ChbOBOKERIE, PVPP A8+ 5L, Vo,
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7T VER, TEAR, EARMKEY VY 2E0H X VBN, %4 2 %REED T 528 (Tass
X), ZoRETE, 2f0fEMCEEY 520,

X, ERCOLBEEMEMRMD T HZ L EE2AEDE, UL, BIREO/NIWNERL,
iR OBEWRICI, #ifEdhsno TR D, Zhi PVPP oA @EMBIARIIERIC X o Thrk
ENBLDEEZBND, Fhifl, PVPP ME A HHKE DO T 5 KIRNLE & fFH
THZ LI, ANRAETHD LBbND,

TABLE V]]I

Effects of PVPP Treatment at Low Temperature® on Total Acid
and pH in Wine »

Amount of T.A.© Per Cent o Per Cent
PVPP added ch Difference i Difference
ppm g/l % %

0 6.45 0 3. 13 0
1500 6.38 | 3.14 +0.3
3000 6.30 —i2°8 3.14 +0.3
a) at 0°C.
b) Koshu white dry wine.
¢) as tartaric acid.
Tape X
Removal of Individual Acid in Aqueous Solution by PVPP (1500 ppm)
Treatment
Acids Amount of acid caluculated as tartaric Per Cent
tested before treatment after treatment Removal
g/l g/l %
Acetic 4.06 4.05 02
Lactic 3.88 3.84 1.0
Succinic 3.71 3.68 0.9
Malic 3.26 * 3:19 2.3
Citric 4.40 4.31 2.0
Tartaric 311 3.05 2.2
K-H-Tartrate 1.99 1.95 1:2

7. BRE~NDOEE

Tape I CRTXOHR, V7 mVvERRRC X DRRT HAZEAE X, PVPP 3000 ppm
ETCRE2IZEREI NS, iUk, 7FyBEFROEAEN, BH9FRYV 7 =/ —VvEHEE
LC\Wb7, T L YRY 7=/ — v ESicBiEREIND b0 EBbh b,
- C PVPP MEi%, 7 FyHoEHEHGFIELESZ L&KL TS,
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8. &, #, 7 VY rA AV ERADEE

Fig. NV &0 Tawe X &R L5, PVPP QBN RUD Vv AA4 v GBI
EEES, A A v EBOIRS, {HL, M FIEE—-VTORRTIE, 200 ppm
LIET 80% bERFIND LHMEINTWS 2 oiclb LT, 7 Fvi#<Cik, 500 ppm T
143%ThH Y, LnbenB ELEL T, BRERIELLV, L, 7FyERCH
ETDHIA A DHELNE, E~VERRY, RY T =/ —NEDOBEEERD K CHEAE
LTCWBlebtEL bbb, FARCSERIOI VY 242 d, 7FyHRTE, K7
=/ —VEEBREVTEELTWAS L Bbd,

Tape X
Effects of PVPP Treatment on Iron, Copper and Potassium Content
in Wine®
Amount of
PVPP added = Ee e
ppm ppm ppm ppm
0 1200 10.8 2.1
500 1200 10.8 1.8
1500 1200 10.8 1.8
3000 1200 10.8 1.8
a) Koshu white dry.
Cu D C B A
- v - . Fig. 4. Record<?r traces of atomic
r absorption spectrophotometer .

A, B, C and D are wines

0 treated with 0, 500, 1500 and

3000 ppm PVPP, respectively,

and Cu, Fe and K are 129

alcoholic standards containing
2.0 ppm copper, 5.0 ppm
iron and 1 ppm potassium,

Fe D C B A respectively.

—
Sa—
S—
h—
S—
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9. F & H & R

PVPP ML L 7o 7' F v {EOF| X EEFRIE, Taee X 0i0< 2823, —FHL T, 1500
pom B A & Ui,

—C Z DML XD, BEAMENTHREEHL D, FEOWINHELT, KHEPT
 Im2EmL, BRI N2z, 3000 ppm RO 5B EKo1EL n D), BFmAEL, &F
ELL WL THD, —H, BMNTFyEOKBREELRY 7=/ —VvEE & OB R
1%, Tapuie M DLHTHD, FREEDOHEWSDIEEI TR w27 Y Py T YHR
WYL TWBZ ERbhb, o TINBOWMEDERG B RE PVPP X, &7
FUBEEHEERMLIco &, RERIREFEO LELZBNS,

X, FNEAZFYMORY 7 = /7 — g, SR OEMRRINE, HTE, RE,
RELOEMBEHIOBESZCLD, REJBEEINLGN, ZORRNLDEZT, F) 7=
J —VEEDEWE 7 F VBT Total T #7200 ppm BEE & 75 X 51 PVPP TH#i$
HONBEWEBbND, ZOfEE, X, BREATHE CHE>LERBE 7 FYHBEORY 7=/
~VEBEDFHE D b L BT S,

Tape X
Effects of PVPP Treatment on Taste Testing of Wine®

Amount of Pannel Total

PVPP added = B Score Ranlding
ppm score
0 3 4 3 3 13 3
500 2 2 2 2 8 2
1500 1 1 1 1 4 1
3000 4 3 4 4 15 4

a) Koshu white dry.

Tapee X
Polyphenol Content in Old Koshu White Table Wines

En(%(;ga;cal P°1¥£2?01 Flavonoid Leucoanthocyanin
ppm ppm ppm
1968 362.5 175.0 118
1967 267.5 109.5 116
1964 197.5 12.5 46
B =
H

B, 77, BEEECREYEOABBIERARTH S PVPP THNES 7 F v il % i
HT 5, 85yl ilias, uAa7y o7y, I7XFVEDELSFEDORY 7
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=/ —VHEREREI N, HE, @< BBRAeRMETE, ZHRCHKEL TLBEDEST
PO TN o oo X, TOMBIT LY, 7FviEdomlERE, TR0, B
TAHIE, RV 7=/ —MABUE, BEEHBRLUCEBO TN LITIFREE LD, FHEOT
SHPAT, BREAL, KA T LD, FEEHSSALET L E2BD I,
—BEERSDH L, 7a—v, BIEE, pH, £, Vv LA FUiE, 13EAEBEET,
A A, BEHEHR, B LOERLEC KT 2R8I, bIreEd L, ZEOEIEE
LRTGEREIND Z L BB,

MOICDZS, BKERICHIZD, BESHEZBDI TS o HEBABER, WEZHLE BIT
RFGERT, RERIA A, MBI TS ofz, [UBLREE, FEREEERIO®ELLES, WOl
REEICH W7 F Y EOREE 2HEE NS oo LA ONEREBEE, HERFEE, RUE
APFRNNZE NI FREICER UGB L &7,
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