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Abstract: To avoid deficiencies in monovarietal wines and improve flavor quality by blending different wines with different proportion
through the technique of wine blending after fermentation (‘coupage’), Cabernet Sauvignon wine was regarded as base wine and blended with
Cabernet Franc, Marselan, and Petit Verdot wines with proportion of 10%, 20%, 30%, respectively. Gas chromatography-mass spectrometry
(GC-MS) and high-performance liquid chromatography triple quadrupole mass spectrometry (HPLC-QqQ-MS/MS) were used to detect flavor
compounds, namely, volatile aroma compounds and phenolic compounds. Quantitative descriptive analysis (QDA) and CIELAB model were
conducted to evaluate the difference of wine sensory quality. The results showed it was not an efficient way to increase fruity aroma by merely
blending wines with high level of esters. Only Cabernet Franc wine with proportion above 20% increased the concentration of acetates in
blending wine samples after 6-month bottle aging (»p<0.05). Marselan wine with proportion over 10% could promote flower attribute and reduce
herbal notes by increasing concentration isoprenoids, and lower the yellow hue at the same time. Petit Verdot wine with proportion of 30% had
great contribution to the improvement of phenolic composition, especially by increasing the concentration of flavanols (1.43 times), flavonols
(1.27 times) and phenolic acids (4.68 times), which was beneficial for color stabilization. Therefore, it is practicable to regulate aroma and color

E[BEEW

R PLAR ORI KRR IR FRERER W&l i & M T AR iR, 2021,37(4):234-241

LING Meng-qi, ZOU Wen-wen, WU Guang-feng, et al. Regulation of aroma and color characters in ‘cabernet sauvignon’ wines through

‘Coupage’ technique [J]. Modern Food Science and Technology, 2021, 37(4): 234-241

WESEHA: 2020-09-21

EEWE: TEERRARESHAIIEE (20208CF01003); MK IFAKER (HE) EREAEHEE (CARS-29)
TEERN: RBHE (1994-), &, BLHRE, MA6: AEERRLE

BREE: AR (1965-), &, L, BIEGR, MiRAE: ARUFESRBRKLE

234



MK EmBHL

Modern Food Science and Technology

2021, Vol.37, No.4

characteristics in ‘Cabernet Sauvignon’ wines through wine blending after fermentation, which provides theoretical basis for scientific design of

‘coupage’.
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Table 1 Physicochemical indexes of monovarietal wine samples

RE s pH 14 EAEEIVIV) #KAE/(g/L) HELB/(L)  BEAYL) #HEH(YL)
FRFAE EE 3.81 15.05 3.29 0.58 545 45.85
b TEZ 3.74 15.60 3.80 0.63 457 18.43
BeAR R 28 L2 4.11 15.45 5.07 0.65 5.09 4224
dweRILE 428 16.35 6.02 0.65 5.54 32.26

*® 2 ZIURBRSIIZIT

Table 2 Binary blending designs of wines

Yy RER Smk BEZ RS
Cs 100
CF - 100
MA - - 100
PV - - - 100
CSC1 90 10
cscz 80 20
Csc3 70 30
CSM1 90 - 10
CSM2 80 - 20
CSM3 70 - 30
CSP1 90 - - 10
CSP2 80 - - 20
CSP3 70 - - 30
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b (%),
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236

PRI (GC-MS) S 81 4 1 HH 4 R T A T 4 B
e, BARERIE: SmL FEf 10 uL AR (4-F%E-2-
% FE, 1.0 gL AT 1 g NaCl T 20 mL [T Z5 5, 40 °C
P8 30 min J5 2 om 5 SRR LG

(DVB/CAR/PDMS) 50/30 pum AZEHULAEHUHL T 30
min, 5:1 7SR, 3R IR 250 °C, #@tT
8 min. AR EFHEAE N 50 'CHREF 1 min, 3 “C/min
FHEZ 220 ‘CHR%F 5 min. L TZEHHEER (ED, &
FURIRFE 230 °C, i 1R 250 'C, B TRE 70 eV,
VURAFIESE 150 °C, JEHHIEH 29~350 u. FIH
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Fig.1 The difference concentration of volatile aroma
compounds (a) and phenolic compounds (b) in four
monovarietal wine samples
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SERRBIR SO OR S, X T
ERFIREEAR, BRRRRR NERILE /8
fphem RERER AN ISR IR e
Higmgitaiae it

REARE

E 2 MfemiEEEESmRES
Fig.2 The difference of aroma scores in four monovarietal wine

samples
=3 UM RMHEEERESRESR
Table 3 The difference of chromatic characters in four

monovarietal wine samples

CS CF MA PV

L*  57.65023* 54.70+0.38° 40.70+0.39° 24.68+0.37°
a*  41.64+0.12° 4526+027° 49.38+0.28"° 59.68+0.41°
b*  10.09+0.03* 8.66+0.14°  5.60+0.11°  1.71+0.16%

E: BT RRFHATHRAERERER
(Duncan, p<0.05).

22 ik 6 MABOFER HEE ST RERER

2 Rk A A b A

AR AR AR P BE A XU R R R AR
L2 SNt — B HR O AR [F R e TR < AR ER
AP B VER, RO 6 N H IR AT
PR B AS-5 73 AT AR AR AR TR BRSO . 45
W, REIRAETT RS CRENER . DR LR
B R iR S T ARERER (B D, Jilif# 6
ANAE EHTETER” TRERLLBIK T 20% 1R AR 4

(CSC2. CSC3) B&Eikm | LMRERRY) i =ik
(p<0.05), CSC2. CSC3 HEAR = MNENTREIAi
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Fig.3 The PCA score model (a) and scattering plot (b) of flavor
compounds in CS wines and different blending wine samples
after 6-month bottle aging
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SRR (P20) Z57E CSP AR A58 H IR i R B
M -2- CEEE (A4) R HIEE(B12) AR SER(ED.
oM EREE (G1). FHFWE (G2) £ CSM HRBIRFER
s XIS R A R ) FAE CSM AT CSP HR )
ZE 5%, AT e S X 2 YRR B By UK I 3R L% LR (1

&8 AR W [R] — VR R A A = A3 10 F UK 5
Ze N (B 3a), 10%FIHC A 20T F 44 AR Rk

AR R EEERER (£ 4).
Céceres-Mella 2 NP5t FREE Bk BEAT AN [F Wb R e
TERRAR I AR 20 5 LR, BT
(A ELA'E FH A 2030 P () AR i 2 e TR T, TR
PR 2H 5 A R o 25 VRS 0 S e R [X ) B /N T I A 2
WM E .

F4 HEHF 2aMEEESTEIRERAEIRE 6 MAMKNKIRRERE (ng/L) ER
Table 4 The difference of flavor compounds (mg/L) between CS wines and different blending wine samples after 6-month bottle aging
7 B CS CSC1 CSC2 CSC3 CSM1
C6 B2 2.78+0.11% 3.0740.12° 2.85+0.12% 2.70+0.07> 2.93+0.17%
B 443.07+5.31*  430.99+14.40™°  447.23+2531° 456272137 411.87£16.47™
LA Bs 0.86£0.04% 0.91:£0.04™ 0.94+0.05" 1.0420.05° 0.830.02%
R o B B 118.32£3.49®  113.16+4.90°¢ 116.67+4.45% 122.324+4.24° 112.18+5.07°¢
H b Bg 4241.354200.15°  4587.71+412.73°  4850.56+1228.83°  4312.54+£648.22°  5994.09+617.55%
iy 8.21+0.42%4 9.01+0.49" 10.03£1.71° 10.27+1.24 8.10+0.48%
EF R M/ (ug/l)  14.73£1.85% 15.65+1.94%% 15.86+2.23%% 17.08+1.73% 17.63+1.23"
Hb/(ng/L) 187.51+£5.29° 166.7+11.98° 213.8745.18" 188.62+11.76° 126.19+8.74¢
ARG 189.16+3.21° 137.10+0.80° 137.06+1.22° 133.75+2.33° 124.93+2.75¢
eFATES 21.75+0.26™ 19.94+0.12f 20.73+0.02° 22.04+0.20° 20.53+0.03°
I 83.72+1.79° 85.32+1.77° 83.26+1.07° 79.94+1.33" 97.85+1.80°
¥ BABE 10.99+0.26° 10.46+0.22" 11.00+0.14° 11.18+0.24° 12.56+0.45%
B EL 6.1120.18" 8.7420.45° 10.90+0.10° 13.20+0.08° 4.68+0.142
R E CSM2 CSM3 CSP1 CSP2 CSP3
C6 B 2.88+0.23% 2.8240.25%° 2.70£0.13% 2.63£0.23° 2.60+0.28°
B 397.03£19.56°  397.16+13.96° 436.15+16.75®  431.12+11.95  406.01+27.41%
LB S 0.90+0.02° 0.9240.05" 0.78+0.04° 0.86+0.06% 0.87+0.07%4
R o B B 105.89+2.23¢ 106.07+1.98¢ 108.85+7.05% 108.11+4.63% 107.71+10.40°
H B 5940.54+679.23* 6488.05£381.98%  4953.57+508.57°  4680.38+499.94°  4677.42+361.20°
JiEYigird 7.83+0.23 8.18+0.58% 9.55+1.02% 8.34+1.18>¢ 7.48+0.34¢
EF AR H/(ug/l)  19.95+1.36° 23.89+2.04 13.92+1.25% 14.74+2.61% 11.74+0.96°
HAw/(ug/L) 117.64+7.49¢ 116.32+4.42¢ 117.75+15.82¢ 122.50+17.35¢ 111.18+5.29¢
BRI ESF 136.06+3.20° 135.61+3.49° 171.31+2.01° 172.91+0.74° 189.86+8.48"
HEFITAN 21.22+0.13¢ 23.41+0.39% 21.30+0.13¢ 20.66+0.13° 21.65+0.23°
Fh B 95.31+1.35° 89.24:+1.38° 107.71+0.26" 118.66+4.00* 119.76+2.60*
#FREE 12.71%0.18° 12.20+0.50° 12.68+0.04° 13.4140.23 13.91+0.05
B R 3.94+0.08" 4.80+0.248 25.42+0.41° 28.35+0.74° 28.58+0.22

E: REREATHEERNWRR EREZ ., R —4T09 R F B A TSR AR E M £ 7 (Duncan, p<0.05). HARE TR
RUARF ST HERLLATEHE.
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Lok AFUBEEYE
: u it 24

AEFR
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Fig.4 The PCA biplot of sensory scores and CIELAB chromatic
characters in CS wines and different blending wine samples
after 6-month bottle aging
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