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Concentrations of Phenolics in Liquid Portion and Skins of
Must during Red Winemaking
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The concentrations of phenolics in liquid portion and skins of must were analyzed during red wine fermentation in
order to investigate how the extraction of phenolic compounds occurred. In Cabernet Sauvignon (CS), total phenolics (TP)
concentration in liquid portion of must continued to increase during fermentation, whereas in Muscat Bailey A (MBA), it
continued to increase until the fifth day of fermentation and decreased thereafter. The maximum TP concentrations in liquid
portion of must were 1802 mg/L for CS and 1436 mg/L for MBA. As for proanthocyanidin (PA) concentration in liquid
portion of must, it continued to increase during fermentation in CS, as was observed in TP concentration, and reached 447
mg/L. On the other hand, in MBA, PA concentration reached a maximum on the fourth day of fermentation and decreased
significantly thereafter to 31 mg/L. In addition, TP and PA concentrations in skins of CS must decreased until the ninth day
of fermentation but surprisingly increased thereafter. The results suggested that phenolic compounds were reabsorbed by
skin during fermentation. Total anthocyanins in the must liquid portion increased until the sixth day of fermentation for both
CS and MBA, and decreased thereafter. It was also revealed that highly hydrophobic anthocyanins tended to be extracted
in the second half of fermentation. On the other hand, anthocyanins in skin were extracted within approximately one
week from the start of fermentation, regardless of grape variety or composition, and no changes were observed thereafter.
Therefore, it was suggested that phenolic compounds extracted from skin, particularly PA, may be reabsorbed by skin,

thereby reducing the concentration of phenolic compounds in wine during red wine making.

Keywords: Cabernet Sauvignon, Muscat Bailey A, phenolics, tannin, anthocyanin, extraction

A bhWiZKELES5TL, T4 oy = b7
RIAL NZBWT, ¥ or=rvBIOT7Y T2 VI YT U OBEEL T A v Ok & IR I

NE7 2 VILEYMOEELERTHY, ML EOHBEEBREEST L7290, 72/ —VLEWD
RIEDVFHNT A 2L, HEEICERERTA VL
* Corresponding author (email; okuda@yamanashi.ac.jp) LCEHMIENTWABE I EAE 2 515 (Kassara and

Kennedy 2011). 777 A4 YEEEIZBWT 72/ — )




J.ASEV Jpn., Vol. 31, No. 1, 21-29 (2020)

ILEREZEHDLMIEIEL s TBY, vk
L—va YO, y—F - J4 =745 -3
YRIA—-V Ikl —YarhERATEICD
WT% L OFEBRIITHNTE 7 (Sacchi and Adams
2005).

F/2, BEIEFIFRIAVICEENL T 2/ — VLA
%@ 2N OWTHERDPET > T D, f

BB E ENLFRT A 120F, IR HER

071/—ww9%@%#mw;k%ﬂ%hfm%
(Kassara and Kennedy 2011). F 72, s /27 =
J = WALEWIL, A R POBIC X ) IEREE 2L S
H, HRICITEREERL L, RERILEMIZE
{6322 EATRBENTWEDS, THSEERD?S
PR E B WA OB BN D BURDSFE 2N 5.

HARDH NNV H -y —r 1 =3 (CS) R X LT
IA YDy = VRER, TA)ARETELR
7274 &) Lk < (Harbertson et al. 2008, Ichikawa
etal. 2011), 72, HRATROLCEESINTVWELY
AJry b N=1—A (MBA) FiDHRT A 1L, ¥
= Vs EEASIER Iy (P19 65 mg/L)  (Ichikawa
etal. 2011) Z &AVRENT. ZOHHZHHT S
7202, BEEFICBITACSEMBAD T =/ — Vi
EOEALZ ST L2 T A, MBAT A »idfE+H
KDy v = VRPN LS 2% 5
72 (Okuda et al. 2014). F7-, By =g~ A
MZ—EE I3 S5 7%, CS B X O"MBA ] i ffl ©
ZERES HHIGRESZIIRTL, 7Y o7 =>
EEIZOWT S [E BSOS 172 (Okuda et al.
2014). TNHOMERENS, RERET LY A MO
BT It &N 7 = ) — WALEW DS, <A &

HIZHIES A R % EONEERE ST RS SN,
WA S BB SN TV LI REEDVRIE S 7z,
Bindon et al. (2010) (&, HMfEBEME~DSY > =D
WAEBLUHAEOMET VERIBLZ. Z0%
Ty MYTZUESPELE - AR LT — A - RS
FUBEERE A & A EAEHSCEHUKMEA EAER IS
Lo THE L TWwA Z &% (Padayachee et al. 2012),
HMIRBE R L & =R T v Mo T = VEPKEHB
UL ETEIEVPHLRII o TE2 FEELIX
7R % W T CS 2 MBA O ANE AN EE B 4573
EOREY T U N T S VWA T DR
NaFEo TR, BB % EOAE ML EE

e EAeA - AR - P G e - BLHT ik

ST R Bkirh D30%BFEED 7 =/ — VAibE
WG AN 2> & & /- L7z (Inoue et al.
2019).

7 x /= MLEWIZEE, BB X OO
WHCHAE L, ART A CEEREREICIE, 7 =

J = MEEWI LTI £ 72 S B 72 AN
AT AWEE T OO, WD ST )
TLUENDH L. 7/ = WEEWITKER G
HKiEE 7 ECHOLEW EAEE LT WT L5
NTBY, BIZIEY =3y vy B L
BWAEEEAELLZ LML TS, EEE TN

TIZEEND T =) —MLEWD D B, MilBEH R
DF T EEDOBMMEDENT = ) — VLAY
KA L, BEREO 7 ) — 0 LEw ot
PET$ 5 2 &% 7z (Springer et al. 2014).
Garrido-Baiiuelos et al. (2019) &, SRz M0 BEA BY, &
T — VR REOREN S LB L, MR
HEDO—DTHILRIFVEREN, 72/t
YoM ELY G525 AR T2,
MBS\ AT A EBHOKE SCHE#EED 7 =
) = WALEWOWAE IR E Rt Bix 5.2 5 2 L H%Hk
HENTW5 (Bindon et al. 2012).

ZowvolzT x ) = WALEWII T 5 BAEE
7 x ) = MEEW DR R T E oWl &
s s EELHEL, /4, s 7x
= VALEW R WA S NLERICE DL EEZD
N5, EmBERRTA >V EEET L2012, 2
NOOMELHEBEL, fEssZ koo s
(Kassara and Kennedy, 2011). 4§12, EfERT 1 ~
2B WE SNDLREBEHRDY v =0TV F T =
> OIS ORI IS HIR AR 7 7

Z 2T, KBTI, RUA VEEFOY A M
BWTC, FEL 7/ -t THEr Y =k
TN T 2 OSRED BRI & L) 12
MaEh, FLHREIELITRE T2l
LT BHZ L HMICERZIT- 72,

ES IR0
1. a3
FEBICHH L 722 ToREL, T 7285y
WHTHo72, 74— - FH NV ks (FC) 3
#OAMBETVTIY (75273 avV) 3EL7



AV ZHDEHSERR S (B, KIR) 2268A L
7z,

2. BET Y

REERIMFH SN7-CS & MBA (R—1) — X< A
By N NI OHERE) 1L, L HIZTHEAT
INEL K F o B ER Yy (35° 66" N ; 138° 58’ E) Tk
Bai, 20154E9 H24 HICUFE L 720 o % H v 72,
PEEEIXCS B X U'MBA TF N 21116.7° Brix & 21.8°
Brix Tdh - 7z. 3k 7 F 71X Kober 5BB |23 &K S
n, IV HROBERIT, HEH 2 I L
7z.

3. B

REREEE IS W7 Py, WEShZBTT
PRBE B X OB 247\, 35 kg T OS5 LAEN T A
12450013, SO,EEETTOmg/LIZ7% A & D IC ¥ o
WEE A1 ) ™7 A% AN L 72 (Sampaio et al. 2007). CS
X, MBADER & [HSEI29 5720 21° Brix 1272 5 &
A NHiEZ AT 72, F8EE 1 H HIZERE & L C Lalvin
EC1118 (Lallemandff) % 47112200 mg/kg #hn L
7o Fr, ALNEREFRET S LI, THIC
27T A A A L7z, 2O, BILEZF 72012
VEOBEERNIATA A2 MZ CTREBL O 7
Dy 7ERTo . KRB IIM R T3OTO
f1o7z.

4, HEHOTATNBIOT Ry REOY > F)
YT, SRR O TR RS
iTo7z. MEEHRICABEDOEE N4 T4 A% ANT
ANy FAR—=ZA%CO,THi/z L7zt ~ A MI5
mL % 20 mL A QOB ISR L 72, 7)) 7
%, 20C T 15,000 x g TS5 M LBt To72. %
O LERTEHNORZRIBL, YA MO v TR
BhE L7z F72, RIS S g D5EER O R R % BRI
L, RN IHARERTHEL, S CEHT 2%
T-80C CTHAAF L 72

5. 7RYREOT VN7 = O
TROREOT Y N7 = O, Mori et

al. (2005) D EEH LIFFo72. 250 mgD 7 N
7 REE e AR E T TR B X UL R VTR

IR A VERERF O AT - RO T 2 — ViDL

L, 4CT24R, 5mLoifaE (8 K2
& =) (22870 v/v/v)) THEFTIZ T L7z, £
D%, W% 15,000 x g T4C T5 55 MO0k L
Z 0 LR & ORI LT HOREY > 7
VL7,

6. T4 VNT—DhHT

7 A v H T — D5 B & U8 Color intensity O 5 HY
1%, Ribéreau-Gayon et al. (2006) D J7EHEIZHE, Ay,
Apy B A OEEHMEIZ X D R T2

7. HPLCIZ X A7 v N7 = O4HF
7T = D4 HE, Inoueetal. (2019) D5
B> T o 72,

8. 47 x /—) (Total Phenolics; TP) & 7 I IMiE 7
V7 2 v (BSA) #4414 ¥ » = > (Proanthocyanidin;
PA) O43HT
TP, 7+—1 >~ - ¥ *# )V b (Singleton and

Rossi 1965) 1220\ T, 1/10 A7 — )V IZTHT-o 72,

PA @3 #71%, Harbertson et al. (2002) & @ BSA LB

BICE o7,

HRBLUEE
1. ZEEB LU oHER

CS 3 L O'MBA & H\» THEE R 2 1T o 724
T3 — VEEREX, MBAIZBWTHTENLE (#
T L7z, Wi 6 HHBY TT IV a— Vg
M12%IEL, ZTORPIREICZZY), #1EKT
HEISRT L7z [Fig. 1 (@)]. IhbnZehs, 4
B OREERERIC B 5 7 IV T — VFEEE I 4| AT
L7zdbobEz oz,

Color intensity 33 X ("pH O #f4 % Fig. 1 (b) B X
Fig. 1 (¢) {278 L7z, Color intensity |%, CSEB L °
MBA & b IZZEEEAINC I L B RG4S H T
RAMEIZE L7228, TORMT L7z, AL
FAV72CS 7 R SMBA 7 K7 2R TH LR
2o 7272%, Color intensity 7S MBA |2 B\ T—HF
Bz { e o7z, F 72, Colorintensity |7 1 » Dff
MaH b ETEELRIRETH LD, T4 X DOpHIZ
BWIRBIZEGBLTWET Y b7 =34 %wn
7o, RIEIET VP T = EERL TS DI



J.ASEV Jpn., Vol. 31, No. 1, 21-29 (2020) FE AR - AAHERT - a0 () SRR - B fig

Tld7Z >, Color intensity 23FEEE I T A% > 72 B 2. BEHRICBITAY A MG B L UOREF O£
LT, BETOpHLERIZL AT Y YT 0D 71/ — )& (TP) BLUBSA#EMSY v = v &
Mt {l (Castaneda-Ovando et al. 2009) %, I ¥ 7 X (PA) OHER

yr—varEamfozt (Boulton 2001), 7~ YA D OWEEHFICEENLTPE L UPARE S
kY7 = v O—EA Vitisin AR EE LA SI0E Fig.2 (a) BLX U'Fig.2 (b) 2R L7z, BBAET
LL72Z & 7% &05% z &1 (Jackson 2014) , LIHT D ¥R T~ A MBAERERS & AET 2 REPICHFET S 7 =
it A % 328 L 72 (Okuda et al. 2014) . AR IE—ik )= LB O EROEEE 2 D120, KRGO
(728 Td v, $FIZMBA |2 45\ T Color intensity BT L, kgD 7 K7 225 600 mL D ARAD
DIETFARENT E1E, ¥ ViBEMENT L1 Bonsd (EHER60%) & LTHEoNE T2/ —)b
Lo TCT Y Mo T2y EEIL L BV L S ER & fbEmExEH L 77 7EMICRKRLE. 2B, %#
LCTEZ LN, BEOIEVERIZ T By ORERRAR S 0G5 2

ETCIEAICHEINL, S TRRIZIZ 75~ 85% D EHE

14 - 8 4
(a) (c)
12 7 ig
10 6
< z
S Z 5 3.6
g 24 e
< 6 £ =
53 3.4
=)
4 O 5
32
2 1
0 T T T T T 1 O T T T T T T T 1 3 T T T T T T T 1
1 3 5 7 9 11 13 15 1 3 5 7 9 11 13 15 1 3 5 7 9 11 13 15
Fermentation days Fermentation days Fermentation days

Fig. 1 Changes in (a) alcohol concentrations, (b) color intensity and (c) pH during fermentation of CS and MBA wines. CS, circles; MBA,
triangles. Bars show standard deviations (n=3).
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Fig. 2 Changes in (a) TP concentration and (b) PA concentration during fermentation of CS and MBA must. CS, circles; MBA, triangles. Bars
indicate standard deviation (n = 3).
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Fig. 3 Changes in (a) TP concentration and (b) PA concentration during fermentation of CS and MBA skins. CS, circles; MBA, triangles. Bars

indicate standard deviation (n = 3).
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Fig. 6 Changes in concentration of three types of anthocyanin during fermentation of CS must (a, b, ¢) and CS skin (d, e, f). Bars show standard

deviations (n=3).
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