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On the Adjustment of Sulphur Dioxide Contents in
Wine and Must

By Masahira WATANABE*, Yoshihumi AMANO and Moto-o KAGAMI

Addition of sulphur dioxide to young wines is a ordinary preserving proce-
dure widely used in winemaking. The authors studied the application of ion
exchange process to adjust the concentration of sulphur dioxide in must which
contained the excess of sulphur dioxide for prevent the fermentation at undesirable
time. Also this paper presents the results obtained by treating wine with ion
exchange resins for the purposs of removing the excess of sulphur dioxide from it
selectively. On the property of ion exchage resin column method, the results
indicated that in point of technical volume capacity Dowex A-1 in the tartrate
form was superior to Amberlite IRA-93.

The results obtained with the column process also indicated that there was

no undesirable effects on quality of the treated wine.
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a ZFyRH: B0 (1965) £10A CHERL-FEE7 Fy (FMNE) 2L e
L TR & HBc gt L,

b 7 F v : B39 (1964) FEECHTHMEL D& L b DEFEAL,

c A& VATHIRE ¢ GRIEEMIEA 4 vAZ#BHE & L C Amberlite IRA-400, Dowex
21 K ¥ X 0* Duolite A-40 A5 L 72,

FPEEMERS A 4 vAcHEE & L C Amberlite IRA-93 Z#E L7z,

2. B F &k

SEERC A L 2o B AR Smm, EXH210m O X7 2l a7 MCHIFEOREE Sml 58
FELIODTH B, LBBIZOBEETITNENTROL 5T 7,

a  BRIEELMEKSA 4 vAHRS ¢ FAEABIKE LT IN ey — X HWEIEAED 4
DO FEEWRE 8 voh (BABBARIC AT 5 1 R ) OHAWEL) DO TLE L
7=Db, KEELEIC 1N Bz b > CTREBEICAEL-0S 1 N BARKEE i T
KD 4 fEi% Svvh THLBERBREL L.

b SEHEICMEEEA A VARG : BHAEREWRELT LN MtEY X R X0 LN SR%
o, ZNFENBIRARED 5 &8t A il 4 voh, FERE 40~50°C THEL, ZD#E(E
#2AfTWOHRE E LcDb, 1IN EABEKD 5 Fiik AW TIlEARE & L,

3.4 W B .

R T F BB LORBC AT 50 FEIETROMEY Th b,

a 7ra—v, L, =%, BREIVCERR : #FHECX D779,

b WEAE: A. O. A. C. T X VfFo7?,

c pH: #7725 pH A —x~ X hflEL 7z,

d EERR : AESED Riprer [GHNT S\ CIXERED WHER % B+ HBR, iR DFEAN
TR CH h, E-OWERICHEMENC X D EMZ ML WD T, KRR S\WTIE Taed
& Rangine® DHEEFRMAL 2,

DI EBE: Fig.1 On% Lms-Zackery HHDOWRBIC LD, COv ) v&X —LE
T Th > T, HEXH600mm Dy ) vE i TEEE 728 (EXK600mm) %
MLAsDT, EOFENIN 7 2 EE L TIRTTI,

SREOBEE : (1) 571 01lg DAF VYV Y FRIV0.05¢ DAF VYT NV—%
509% 7 v~ LT 100ml E3%, (2) #BER{bk3EK (0.3%) 3 %DBER(L
IKFEZK 10ml % & ) ZK¥B/KT 100ml CHRT5, (3) v vE (25%) v vig (90%)
280mi L WEBKTU ©T5, (4) Y —2EER®K (N/100) 1 Els¢ LoD
T DBGH U EBKT MY — & 0.41g &ML U L5, ZOREHE 10ml 37
nYavy FCEKETS,

2 YE: (1) 0.3%@Em{b/KFEK 10ml #5397 722 (B0ml &) e b, 4
RIEB FEME (EBEET) MntEy — FEEC L) Bax UKL ET5E TH
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Fig. 1. A modified Lieb-Zacherl Apparatus.

MUTERICE M5 (Fig.l A), (2) 2B 20ml ¥ X 0°259% v ViR 10ml % 50ml
ME7 722 Fig 1Bz v, AHBEO T L HOF 5, (3) KRV Xk
R LI R L b b, FERBTEBRRES, (4) 37 722 %Wk L,
N ey — X BRI CREEE 2T 5 THET 5,
1mi N/ Nal00 OH=0.32mg SO,

TR 20ml & & ol tE, WEREEREROWE (ppm] (LT ORGE ml k16651 7
LD LB,

VA AE A TE IR B ERA L KK RIEEW A & D 2 /= Dh, REUBEE AW T
DA W L D164 MRS [Hk (F A 1T\~ k30 & FEC L CEl 4 5,
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IR O SHRN 1.2 g/l % 2 2 3BT ERE T UER DR, by
VRRERIND 7 F v B O BB LK E K E 2 Db, BIEERC AL T, ZZE
BONIEADET B, &SRB & HE 160 ppm LI EOBAIE Fbk X

Q) VERDTSINE A L CEEETH,

KERE R NI B 52

1. A A ZZHakihg D%

ERRDOBEEAA A v BRI Jo T RERRERIC K B BRIk E R L OMATERE S 7 T BEY
DERZAT, MR BT 2 E R &0 TEOME A DT A 4 v g o
BEEIT- 12,

SRIGIEVER A A > IR 5\ T E DA HEREIC B LRI L CA D &,  Amberlite
TR A-4009 23 HERF VAL L 51 AR R OO BRFTIR D IR EEAMib O 2 B D A 4 2#afig (Dowex
21K & X0 Duolite A-40) {245 & DICH L THBEIC W THAR LD, 20
2 BHEOBINR D o BERE L IFTERRE D FRLL EDEAE RL, Mt OBEIREEE OER
TD Z EMFRD B, MEHED S F v HEOHEI R\ LRI FE L hWBE

MERD Bz,

K Dowex 21 K 3 L Duolite A-40 [ L [F—dEpER L (200ppm) & TOMEE
FREEIL 2L K OB R L D EMER RLAEBL TH5Z 2R bic, (Tasel, Fig.2)

RICATAE SURICBIFE S L I X ATB4RD X b CThO R WRELR 4 2 E KRS
(Macro Reticular Structure, MRZ( 4 > sz#afifig) DOHKilfg & L T Amberlite IRA-93
A EECHL L 72 (Tase 1, Fig.3),

Bl X b s A A4 v 228 & LT Dowex 21K J Lo BIEEMEA v %
KR & LT Amberlite IRA-93 % BHIU#EEL 7o,

’ArABLE I
B A A v s P iR D
The Pr Uportzes of Anion Exchange Resins used

Free SOz Total SOz Amounts of®

Trade name ————————— . Remarks
: M€ Tnfluent Capacity® Influent Capacﬂ:ya) wine treated
mg/l meq/ml mg/l meq/mi ml/ml resin
wine resin wine resin
Dowex 21 K 355 0.23 470 0.34 39 Improved mech,
stability,easier
regenaration
Duolite A-40 340 0.24 470 0.36 32
Amberlite .
IBA-400 460 0.35 560 0.40 30
Amberlite Macroreticular
TRA-93 530 0.24 660 0.30 14 resin

a) Technical volume capacity,
b) The amounts of wine treated to prescribed concentration (200 mg/!) of sulphur
dioxide,
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Fig.2. Effluent concentration histories for the bed of strong-base anion group in tartaric
ion exchange cycle, Resin volume: 5 ml, Flow rate: 20 wvh, Solid lines: Total SO,,
Dotted lines: Free SO,. Q; Amberlite IRA-400; @; Dowex 21K; @ Duolite A-40,

Fig.3. Effluent concentration histories for the bed of weak-base anion exchange resin
(Amberlit IRA-93) in tartaric ion exchange cycle., Resin volume: 5 m{, Flow rate:
20vvh. Solid lines: Total SO,, Dotted lines: Free SO,.

2. BEEINIA & v A iR DR

Z DB E N Dowex 21K ¥ L 0¥ Amberlite IRA-93 % U427 F v itik &
ORBICH LTI L 7ofERix Fig.d X0 Fig.b Db Thy, Ih L hEHI NI
aetazsdit (Technical volume capacity) 3 J ¢ EERREA DFTE ELE F CThhidk LB 57
BEE/m &% Tapel, I WKiRL 7,

INBDOHEL Y 7 F vl IORBIC S WTERINCEA 4 v HllEd higd 5
L, RPEER IOFTEEMBIEE F COMMAERIIT S Dowex 21K DOFAAR
AEZFURI TS B Z EBD B, F-21K (BEARAD OFh IRA-93 (EAE
B L OEHBESIOBENTADZERHABNETn o7 (Tapel, M),

3. AV RHBPEC L $7 5 7 Py ik LORBOMEREL

7P UER LORBICH L ENFIEE LA + v BB % - FrE OFaaiR g s
(#1200ppm) FTA & ¥ ZTHAIH AT, AHEBTRI o1 5 — B DE L& F~ I FEE,
7P ol LOREBE S ERENC K 5L S of (Tapell, V),

ML TZDA # ¥ ZHRBELBETTOLNTWDIT b2 0b b1, MHEHBOBEN 7 F
TR LORBONTIIE B NTHIRD LT B85, SIUEA o a0 REAL -1
ABAAY L) v L ENERE - TIHBREIND D EEZHNDE, ZDENZD
FHEDOFHERD—DTh > T, —fIC7 F YT ST ZOEPRCEHbRHRED LD
DITBADHTHTH D, ZAUCH L TE R XU o ¥ ZZHRER T & DX R E
EINBH, REROINK 7' F vl X ORBR OEHEE O ik & LT EAREC &
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Fig. 4. Effects of flow rate on removal of sulphur dioxide from the wine,

A: Dowex 21K treatment, B: Amberlite IRA-93 treatment, Anjon exchange resin:
(CHOHCOy); form, Resin volume: 5 ml, Flow rate: O, 20 vvh; @, 10 vvh. Solid
lines: Total SO,, Dotted lines: Free SO,
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Fig. 5. Effects of fiow rate on removal of sulphur dioxide from the must,

A: Dowex 21K treatment, B: Amberlite IRA-93 treatment, Anion exchange resin:
(CHOHCO3), form, Resin volume: 5 ml, Flow rate: O, 20 vvh; @®, 10 vvh. Solid
lines: Total SO,, Dotted lices: Free SO,
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Tagre T
A 4 > iR (HARED CL57 FyilX Y SO, Dfkk

Sulphur Dioxide Removal from the Wine by Anion Exchange
Resins in Tartrate form

Ton exchange Flow Free SO, Total SO, Amounts of®
resins rate  Influent Capacity®’ Influent Capacity?’ wine treated
mg/l meq/ml mg/l meq/ml .
vh Gine resin wine resin ml/ml resin
10 540 0.29 660 0.36 23
Dowes. 21 K { 20 355 0.23 470 0.34 39
. ~ 10 455 0.31 620 0.31 18
Amberlits IR 93{ 20 530 0.30 660 0.30 14

a), b): See Taprel .

Tasee Il
A & vagilg (EABRE) & XARE LY SO, Dz

Sulphur Dioxide Removal from the Must by Anion Exchange
Resins in Tartrate form

Ton exchange Flow Free SO, Total SO, Amounts of®
resins rate  Influent Capacity?’ Influeht Capacity®  must treated
mg/l meq/ml mg/l meq/ml 2

ik must resin must resin mi/ml resin
10 495 0.16 909 0.30 11
Dowex 21 K { 20 505 0.13 945 0.28 10
5 10 485 0.14 914 0.25 10
Amberlite IRA‘93{ 20 575 0.11 990 0.24 9

a), b): See Tasie I.
Tape IV

7 ¥ vBENT B8R 4 v BRLE (BRRL) OBE
Effect of the Anion Exchange Resins (Tartrate form) on
the Constituents of Wine

Treatment Alcohol Total s — Acid H
wine SRRL e, uear  EREASt Tord  Welatil
Vol. 9% mg/l g/l
Dowex 21 K 13.8 186 9.4 37.2 4.58  0.85 3.80
Amberlite IR-93 13.1 174 9.2 38.8 4.06  0.82 3.60

None 14.2 660 10.5 48.6 5.55 0.88 3.34
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Tape V
RBCHT B4 + vaglil (EARED) ORE
Effect of the Anion Exchange Resins (Tartrate form) on
the Constituents of Must

{ S ———

Treatment Total Acid H
. Sugar T B = P
with SO, Total Volatile
mg/l g/l
Dowex 21 K 205 142.3 4.36 1.03 3.87
Amberlits IR-93 186 139.6 4.29 0.98 3.78
None 1,000 183.3 6.28 ¥.59 3.05

%A A ZHEITOEDHZ LT LY, HHEROFTENEAOFE L FERIC HADHT i
FOBEELHETCRRT B ENTE D,

4. LR T v EORME

7P EEERE E LT RN 7 Py Bapf L E#RL TEBNAERTCRWT, £
D SO, WEEN 1000ppm BEC /25 L 5 » R EHEFRER 7 V v & I L R FEE A & b8
LORFSINIRBICH L, BA 4> ilg (EARE) % A SO, &% 100~200
ppm ETA & ¥ THIT X DA T, BHEC LY 7 FoEEEELERI N T F VB
EDWTHIRIRE L ic#ER, RRR LOBERREN D L B OFEOFAICBWT LbH#E
DINZ ERTBD BT (Tapie 6 ),

Tape W
B o o2zl (EARBE) ShicREBEOFEEE

Fermentation of the Musts treated with Anion Exchange
Resins in Tartrate form

Treatment with

Componests Dowex 21 K Amberlite IR-93

Raw material Product Raw material Product

(Must) (Wine) (Must) (wine)

Alcohol (Vol.9%) — 14.7 — 14.0

Total SO, (mg/l) 155 95 208 172
Total acids (g/l) 4,49 3.81 4.32 34,8
Volatile acids (g/1) 0.97 0.67 0.90 0.81
Tartaric acid (g/l) 3.2 2.1 3.4 2.2
Sugars (g/1) 142.0 2.15 138.7 31.5
Extract (g/0) — 17.0 — 45,2
pH 3.86 3.20 3.80 3.65
# 1&

FOB 7" v SRS kL U Ry, REESIEO B b o T A ZEHBEHER Y ) A EEIC HinL
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(So, #71000ppm), BIBBEIST SO, % FBEFIREORE ¥ TICHlkT 5 HkE LT
A 7 v ZHE O Aa Ad iz,

FREMRE L CHEDPRED FCEFLTWD7 Fyliic L REC A 4~ 20#k
ZEALIA, EOMREENTNEIRDOEY TH S,

1) 77 a3k kb Dowex 21K ¥ J:0f Amberlite TR-93 % F\s, Wb FRERE &
L7 F R IORBHROETREEROREL T 72,

2) A & ¥ ASHEREIRE O EENMEE, Dowex 21K D543 Amberlite IR-93 iz Hhiid L Cac
R IOFE SO, BE (79200ppm) * CTOMBREER R & DEET BN THSENT
BT ERBDBNIZ, W

3) A AYZHLEED 7 F vk LORBOMBIC A BN AR, THABEIT X 540

FZ b 2s0vb b3 RBENEITHI L TH- T, ZHRTHRETIGEDER 7 Fvifik &
ORBIEBATUEALEARR Y ) va AL, BRELT BT 5 L8
bivd, FhREHRHC AT 54 4 v Zfiic Ly EIN 7 FylEicksnTh,
F /27 F BT HEBELEC B\ Th RE TR EBELED bk o iz,
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