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ABSTRACT In this study, the pre-fermentative addition of 150 mg/L of caffeic acid and rosmarinic acid
in Cabernet Sauvignon red winemaking was performed. The influence of phenolic compounds addition on
wine color parameters and aroma components was monitored after 6 months of aging using UPLC-MS and
GC-MS technologies. The results showed that the L * value of the treated samples was decreased by 0.9 -
1.5 a.u. and the @ * value was increased by 1.0 —1.3 a.u.. Among them, the rosmarinic acid treatment
had a better effect. Meanwhile, the results showed that the mean total anthocyanin and total phenol concen-
trations of the treated samples increased significantly by about 70 and 580 mg/L., respectively. The results
of UHPLC-MS showed that although there was no difference in the types of anthocyanins in the tested sam-
ples, the addition of phenolic compounds could significantly improve their content, especially the type of
acylated anthocyanins after rosmarinic acid treatment. The analysis of aroma components showed that caffeic
acid treatment increased the content of esters, acids and terpenes in wine, while rosmarinic acid treatment
increased the content of esters and decreased the concentration of other types of aroma components.
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1.1 #R5iH

5 B Bk 4 %5 ( Vitis vinifera L., cv. Cabernet Sau-
vignon ) , TR 2R B ey R 1Y A g R b, M £
23.3 ~24.0 °Brix,

FiR A 7 £ ( D254 ) FLFR B ( Oenococcus oeni) , i
[E Laffort 7w ; 5 & i, 7% & Lallemand 2% & 5 o M
TR AT IR (B 40, BRVG I A A R B A R
Al THAER R 3-0- A 2-F 8 W R HEE. L
i (g al) , 56 [H Sigma 28 A5 LSRR L-ZLIR (A
Al ), bR R A PR A W O i I A R
B F R \Na,CO, \NaOH T, KI J&#3 (43 #74k) ,
IR AR YRR BR 2 B KCLHCL 2R 85, &
B2 NaCl( 73 #r ) , KM E R 8L A R A w .
BRI Uk W R s R K By K AR R ) A B4R
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AES = J(AL") + (A" ) + (Ab" )’ (1)
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(AE,)"
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FE&L T 10 mL 28 B, A 6 mL 477K ,0. 5 mL
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0.042 4,R* =0.997 5) {15 w iy & i, S5 R B R T
21t (mg/L) .
1.3.3.4  BAEET & &0 E

WHL 0.5 mL (G457, pH=1.0 (W wp i [V
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ESIIEE F R, &+ 5 A 350 C, F sk T)
35 psi, TR 12 L/min, TS E 350 C, 44
HivE Flm/z 100 ~1 000,

A6 1 P 38 R RS R B DR B B R
BT AT A A EA e B PR EK3-0-
WA BEAT VR M AR EDD , R F MR e R H A A
& it (mg/L)

1.3.4 F4a#HHBHFARFNL

BRI RN 2 B AR R A I T e R
GC-MS BXHHE AR
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GC-MS Z5fF:ffi HH DB-WAX a4, FHlR A2 )7 M
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C,RAAND S B35 &8 7 (ED , 6
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D5 ¥E AT VE 3BT 5 B SR 1 E 1R TN AR ik R A T
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1.3.5 Fa®fiHBHAEFFN
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2 HREAMN

2.1 FEHRTFAGHEMNELIER
B 1 Al AT, 3 Ff A g RE O i OB & i < 4
o/ L WG BEAE 14.17% vol ~ 14. 42% vol , 3 Wi 16 I
Vi T ) L6 7 T8 A FEL b v T B A Y Y R AR K
B, 45 B i 1) 7 TR IO MR JEAE 0.43 ~0.47 g/,
MR EE R 3.73 ~5.52 ¢/L,pH 7F 3. 84 ~4.01
KL B SO, FlEL SO, 5 & vk B4 I AE 17. 10 ~
19.90 mg/L F1 93.90 ~102. 40 mg/L, L I #8475 5 4%
A E% GB/T 15037—2006 [ JIi 5 HL22 ,
1 GHRRERNE AL IER

Table 1 The basic physicochemical indexes of samples

&b ol I R Ak 3 k% b
BB/ (g LY 2.47+0.12"  2.57+0.15" 2.17 £0.06°
RS 1 / %o vol 14.27 £0.04°  14.17 £0.69°  14.42 £0.53°
BRB/(g- L) 0.47 £0.03*  0.44 £0.01° 0.43 £0.02°
MR/ (g LY 5.25+0.12>  5.52£0.17° 4.73 £0.12°
pH 3.86£0.01*  3.84 £0.02° 4.01 £0.04"
W8 S0,/ (mg - L™')  19.90£0.05" 19.20£0.11"  17.10 £0.03"
.80,/ (mg - L) 102.40 £1.60"  93.90 £1.00*  93.90 0. 88"

ERPRTARNGFHREERLE (P <0.05) (TR)

2.2 MNHEERAEEEBMNABERTAHEEREH
=AU
2.2.1 CIELAB & #

B8R CIELAB 2 40 X {4+ 21 7 2485 W 1) 23 £
TEOLHEAT TAIFSE . B3 2 RIAT, & I A s o 1 25 49 o
APRARE L IL LT HFEAR T 0.9 ~ 1.5 a. u. {1540 5
R RABIR M B AR (P <0.05) o [6] I, 4 i (1
a ™ A S R T 0 T 24 4 T X TG A 20 € € B Y i
5T BEAH L i R A A 32 A R A BRAE S Y o B 53
RE L0 .3 a v, X — R HEFATF L
WL o 5 a A A S, 4% Ak B A 1Y b A
R TREREM(2.3 ~4.2 a u ) RIS N8 IR
AT 0 s T A B A B BOR (P <0.05) o — A H,
BREWT o EHA T, LA L™ A b {1 T R T g
P RN U B R QA IPAN 2 TR
I, 3X AT RE R T B FRAE AR ) — R R, )
Ab RFEE 2 AN A BT S A B SN 2 AR R AR Y b
fHE AR T ONMERR A i 11.5% (P <0.05) , K I K 5
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TN R G A B Ak R
F2 HEAERARSH TRXMERTREUR
N ORI AR

Table 2 The color parameters, ratio of different types of

anthocyanins, and the content of total phenols and anthocyanins

LD Xt B o R A v g}
L 47.44£1.19°  46.52£0.20°  45.95+0.14°
a 46.70 £0.68°  47.68 £0.53"  47.98 £0.39"
b 18.81£0.76°  16.54+0.12"  14.64 £0.63"
AE,* - 2.45+1.13 2.73+0.78
AL/% - 28.49+1.42  29.58+1.76
AC/% - 57.54£1.56  56.00 +1.43
AH/% - 13.97 1,42 14.42£0.90
CA/% 11.52£1.81°  13.40£1.02"  21.62+1.33°
FA/% 23.94£3.05°  17.42:1.63*  21.46+1.52"
PA/% 64.56 2. 71" 69.19£1.42°  56.91 +1.84°
BE/(mg - LY 1684.11£19.62% 2 167.44 £39.62°2 370.22 +10.62°
BAEEIE/ (mg - L") 146.96 £8.75"  193.40 £0.94"  239.67 £5.05°

- KR

H 2 AT, 2 A ERRE SN AR, T R 2.5 ~2.7
a.u. . U AE, " TEBUE I <3.0, 2 075 4k B 7E
U e 3R A R R b T B O e 2 SRR A
ST At S B P R R 3 R 1 Ak ERATS
XoF 2188 4 G 1 5 R R €5 A Y S A s [T
Fb 5 R s 13 20 O A R i, FR TR & Rk 1 A R 1
VB FH 20 SR 240 oh v 7 Ak B, 4510 40 L A HE R G
0.6 a.u. ,a” f AE " WEHE 0.3 #10.3 a.u. , 2
PR R A 2T AR A o i A R e
T HCRAT LA S, R FRRAE RN CA% E R &S T
Xof FE T R R B S (87. 7% 1 61.3% ,P <0.05), Mk
I S5 7 B 25 5 W, A3 i AE,, " Y R
AT DA Y, R 0000 R BE A8 fb 2R (AC) FLSE B AR Ak 5
(AL) 5 EMBI0 2 R EATEL(AC+AL=85.6% ~
86.0% ) (£ 2), 2T, HEEAEMLRE(AH) B
(o e 2 5 KB AR B AR R RR ( < 14.4% ), B
GEINK L AC F AL B T AE, " WS AZ KR T AH
W R3S AE, B BRAS MY o, v 2 b
R R AE,, " R TTRE S AR R A G
2.2.2 EBAERLEFEE

Ty 255 0 I3 10 45 OIS i 14 R T 5 o R S A AE
O EA BRI EERT . RERE G
B, 48R S R S X il 2 397 mg/L, 45t 6 4
H BRI AR IS, R & R 00 2 00 A BT R AIG, 3
Ab SRR S A 0 T IR 3 s s 2 580
mg/L) , 5T MAR 150 mg/L &l & b, AT AT A
A A B AE S T e R N 5k 22 B ) R S R RO R
B o R A K 3k A R ) A R AR S 6 5 R
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B, IF H R Y e R A R e A R 2P e
T 0 S AR A I3 A AR R 30 1) £ € A 450 2 (A B R
Xf G ) 46.4 ~ 92,7 mg/L) , iX W] BE & Ab AT i 5T
ORI TR I 2 — o AN ik BAR 0 A 6 A A
OLIE 5 EE AN — 25 1 4 7
2.2.3 &3 a9 UHPLC-MS @] 2

FIH] UHPLC-MS J5 AR A i al ) 260 5 5
AREAE A, 10 FhE A6 AL AL 65 T 15 A i 78 48 €
(%3), Hh ZHAER R -3-0-# %Mt S HATE e
JUT RGN 4 A8 € T B B R e, X S S A Y
AT KT b 3 265 10 €0 28 S B AR AR DL OB
A B O 1 w0, O S AR B AR A T
R AR 50.9% ~51.0% F134.1% ~44.1% (&
1), i it e 289 48 60, 8 RS 7 A 2R e BRI (O Bk
A 50% , 3% 3) H RS A XA R (4.9% ~
14.0% ) , 7% J& W] g 5 5 S8 1 R IR I ) 4 0612

~ 100 F 3 gkt 1150
) [ =] Y‘il}H%".'!jE%g ¢ .
5 W R T
280 ey 4120 =2
§ -u- : %
& 60L& +///b/’ 190 i
I T ¥
% 40 b 460 ‘Jﬂf
g 4
% 20 430 g
X 5
&g

A MR AL AL
ﬁllﬂ'l

Bl e ah 25 JERUPE (1 3 i
Fig. 1 The concentration of different types of anthocyanins

T R A /NS TR R 22 57 35 (P <0.05)

TES Pl ol AL b, &SRR 0 B R R 3
O-#ZFEF 00N 25.1 mg/L( X ME2H) .29.6 mg/L
(WIMERR ) #0132, 9 mg/L( AL/ ) . ATLLE I, B
TN Ak BT A5 A E P AR SR R 3-0- M AT 1o
(hb PR X IR @5 18.2% ~31.4% ), [, Hifth 4
T B A 2 1 S 5] B2 3 ot 2 B0 41 Ak B X Ok 0 L
MR (5.9% ~100. 5% , Br 4675 R A H 5L 78
T 2R -3-0- F0E i mERR Ab B ) . BESY R IR, FELL
A PR B A AR R AR S RAE
M RE DI 5 Y b LS &M T
BT AS SR v RO A (0 A A A B R U R
Ty 258 b BT R TR SRR AR A R RS EE R
%15 ALCALDE-EON %" fty iF 57 45 2K

A BB+ LT B fb A PLER JE A, B B3k
A A EAL R AE (L o 3 DL 0 I A 5 AT 3 0 ol %
WAERR LAY . B4h, SR B T R E R



BE MR A R B WL BRI 2 1 B RE 3k
R ) 10 b Al B AL (6 F, 20 = £ A A SR L
B SRR A O 2B SR, T 26
%ﬁ%#%&&#%ﬁﬁLHﬂTM%ﬂ%éﬁ%

o 2 KT B9 R e O 7R R K 2k T R A
ﬁﬁmm$06%~M0%)fFUEL%§Mﬁ

TR R R LB AR-3-0-3 %00 B2 X IR
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