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1.1 #8l

BEAT R BRVE Y L AR A A, WA HE & D
243.75 o/L, A it o3 5 g AT B g B LA
AN [A] & 5 4k #(0.02,0.08,0.29,0.73,1.09,1.57,
1.70 kPa) {9 J M T 05 A 4 T3 £t ] 1 ol TR 1% 1
Lalvin Clos (B A%, F122 ) ; B EX -V, 4l J&
99% (Lallemand Inc.2A#), &K ) ; 8T Pro Tan-
nin R, 4% 100% (Lamothe Abiet A ), H) ;£
W R 4T, 46 100% (Lamothe Abiet 23 7] |, ¥
),
12 UHFH5E&E

RLX800 AbnAL, 3 FE 1 2 A ; Cary-60 %
SRR UG RETE, HARRHAF Y15 4 A 3hH
0 BT A, P BE T Biosystems 23 A ; 2 A0 AH 2
TN, 26 2 FEAC BB R R 5 AOM 38 - BTl
WAL, SEEHE R AR 2 ) sHPX -87H &L 85 1 #
(300 mm x 7.8 mm) , 32 [E] BioRad A F]
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1.3 Fik
1.3.1 FREEUE 0 B H AR L R 41 3
IRHA L B EERI AN 10 m® K EERET, W
200 g/m® & Mk P B Bk 0.015 g/kg SR 0.3
glkg BT 0.125 glkg SRR A, R B AN 13
d o 7 2 7 E A B ARAS BT R R Ay B T T
V5 2 B A R AT PR AL B, BBOAS )R 5 4 B Y
FERE TR AR S AT 5307
1.3.2  FRALFS AR E ik 0 JEORE Y AR A
3,5-hi KA B (DNS) T RGN #5200 b
MRS Verwaal 45 SIR 77 30 2 |, 38 5 /55 S0 A
3% (HPLC) 40 #7 , i ] HPX-87H & & 14 (300
mm x 7.8 mm) FE 60 CAHE L T A FE 5 ) 3 25
Wi CRBEVR R, AT Ak UR FRR) G e | HaR)
A (DU AR 4 5 mmol/L, NADH 0.5 mmol/L,pH
9.5) ik B(4-% & HEWR B £ 1 R 400 mmol/L,
2SN E R 22 mmol/L, 72 & W2 i &L 140 U/
mlL, Z " 0.2 L/L,pH 8.0) FIFE fh # — 5 L B3R
FIET Y15 & HHE WP i0T, FEPEK 340
nm Z0AG I 3 TSR e A S A S A BRI
AIEL A & &, B & (TPC) MR G FC 7 kR
e, FaEEEFRZwit, ST R
pH 7R 283k 10 & 5 DL W AR AR A AR AT
Tho AR R 23 4 S R I 5 0

A LR B it 2R FH 8 508 25 - HE BH €6 35 150
ME, Bt HPX-87H & & T4 (300 mm x7.8
mm); ¥ shAH :0.01 mol H,SO, (HPLC %5 2% /K %
W) 5 P 0.6 mL/min; #1E .55 °C; K K . 210
nm;; PEFE .S WL bR vE SRR BT AR AL 42 0.22
pm Y8 BT 8 S HERE DA o v B R AR A U
[ AYSE LY 2 E st 1 S A = X S AR SN
W, BRI IEAT 3 IREEE
1.3.3  #HRMEFRSY BN E Jrk  SPME # 5
AbEE . K 5.0 mL A G AT 1.0 ¢ NaCl B T 28 BUR
NS S AR R 4-H -2 I (1.0 ¢/
L), BT A4 £ ,40 °CF F 47 30 min, $i 3
JAAT 25 2B 30 min J5 H shabFE | 78 B A S B
HEAE 1 250 CHAMEHT 25 min,

GC-MS 73 M1 &1 . A A R R
AR, W 1 mL/min, HETHEFEF N 50 C1R
£ 1 min, L3 C/min A93E B FHR 2 220 CIREE S

min, FEFE CTEEE 250 °C, Bk 42 1R 280 °C, &
TR 230 °C, LB )7 30 ELL B FREfE 70 eV,
J 4 V0 Bl 29~350 u, iz AT ] 62.67 min,
AFEMAR AN B, BTG H Oy X EL B TR
70 eV, A4 BTl 25~350 amu,

I M T R O 4 T
4 (Scan) B B3 AR HE © A7 bR FE 9 €6 5% L B8 B
[B) A4 B NIST14.L AR 1fE TS 12 LT, LA A 5%
SCHRTT 13647 78 VA3 AT SR FH RS vk 2 1, A S0
IR IR AK T .

AR R (ng/L)=

5 UL S W TR N s g i ¢ 2 ()

PR b A 0 1T R

1.34 BCETF  BVE TS R K AN
FIFFEVEB S, TN R 10 2 AR Lan 5041
Ji ik B 55 I W R A Ll 2E A s, R A
TEA A BE 1Y il % 04T o AR A LUBE ALY 52
PEZh 22 51, 43 DR 40 1) AU (i (o i v
W) AR ET RA AR ) | U (FibR R
MR TR VA3 AT IR A, B9 4 ah R Ak K
HEAT I AL, 43 R R it B 8 % B DA 2 TS A
WEAF AP e BE 5~6 A FRAE IR Bl R AR 5 A SR
E, B il PN X R — R AE SR A FH AR R F(%)
FUaE B RO BE 1(%) # AT = AL BCE P 45 R
HEE Bk B AT 0 BCE A EUE MF (%) 1t
BT,

MF/%=\/FxI (2)
1.3.5 %4l v b ik 5 BodlE R A IBM SPSS
statistics 25.0 Gt 31 4k 14 #E 17 B F & ANOVA K5
5, B A5 KT P<0.05 Bl W A G2 L. B
AFER AT 3 IRE S BCOF YA, LLF 4 £Ar 1
2" Fon . R H Excel 2019 % #E i |, Origin
2019b 2l R A R 2 25 R AR IC PCA AT
AT LA R IR

2 HR5NM
2.1 EERXEE TR LSRR

T AR GEAN [ T i 1Y) e A LGS 242 T 5 i 1A
R RNE AN T SRR AR R T R AR
bR, T FRTE L TR B S IR MR A
B RS AR AL
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2,11 JRIRXTE AR . AR mE Ao
L, WS v RR JEOE Ao AT (2171
mg/L) [ 68.58% . i Ab 32 A i JEOHE 75
BT R, YR TESR 0.29 kPa BFiA FUREIT 4
FIE, TIEM 1.70 kPa T i 5B 1k 2 i &
(43.70 /L), 5 H WA LL 3G I T 49.68% ., 9
Sy el R S R RS, S AT 77.40%

Assimilable nitrogen/(mg/L)

Jite 7 S 5 0.02 kPa I35 H % AT 8] 16 & & & (97.8
mg/L) 5 A U AH TG 3 25 5 n] A AR B i
Bl R SR A 3G i R B TR 1.57 kPa ik
F R ARAE (79.33 mg/L), C/IN HLAE 2B, Fifi & 58 (1)
O CIN 8T, 5T 5 1.57 kPa B ik 2 %
KA (0.52),
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Comparison of reducing sugar and assimilable nitrogen in grape must at different pressing treatments
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Fig.2 Comparison of glucose and fructose in grape must at different pressing treatments
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XA [F) 5 A R A 44 79 CIELAB 240
(TR [ 1 B30 W TN E I/ i o = o DA S
AT LT (B EE ) A 81.0~87.3, EAITAB H A 5 4
MG, FERD o (H (L8000 ) 7E 13.9~22.4 JulH,
A8 g T] T 20 68, Ml 20 68 (0 0]t 34 v, 76
JE5# 0.08 kPa N o {H I Sl hy 2244, K5 b7 1H
(VLRI ) TE 0.7~3.6 S 1B, 26 Wi ) 3% £,
TEJESR 1.57 kPa & b {HIF iR 2380 (3.60) 5 #

S Cy A AE 14~22.5 T8 B, (0 R M0 L Sy vp 4
LBt 5 ) 35 i @ AR T BRAR ,C S o TR
{H b, U B 98 SR 4 1 21 SRR B X T 6
FERTTIR A o (008 hy, BUAE S WA 265 TP 1) o A e
JEBEAR by, FREZIE 00, )8 TR 40 A A 4R 40 65
EHELL 1 SHER (AW ) S L WA 4 B0t 22
SR 30 KRR T A AT AR, 2R AR E,
Ut B A A B VAT A ok i ) (% 25 UK

*1 #&mCIELAB &%

Table 1 Sample CIELAB parameters
B &3/ BB/ .

5= b* Cu ha, AE,

(mg/L) (mg/L)
F 186.95 + 44.19 = 85.53 = 1641 + 218 + 16.55 = 0.13 + 0
2.96" 0.58! 0.41" 0.50" 1.12¢ 0.041*

S 208.12 + 49.57 = 84.56 = 18.77 = 0.65 = 18.78 = 0.036 = 312+

6.19 1.05¢ 0.29° 1.28" 0.47¢ 1.26" 0.029¢ 0.28"

P1 149.87 + 36.37 = 87.79 = 13.90 + 1.85+ 14.03 = 0.13 + 4.05 =

13.47 0.63e 0.33 A1 0.91¢ 0.040* 1.29%

P2 155.48 + 39.34 + 83.64 = 22.44 + 1.49 + 22.50 + 0.067 = 6.10 +

9.35¢ 0.64 0.27¢ 0.46> 1.10° 0.025" 2.93¢

P3 151.43 + 36.71 + 84.81 + 19.59 + 1.74 + 19.67 = 0.089 =+ 4.14 +

25.32¢ 5.54¢ 0.39" 0.37" 0.98" 0.024" 1.78*

P4 183.29 = 48.70 = 82.49 + 2238 2.10 £ 2248 + 0.094 = 511+

7.19 1.12¢ 1.29% 0.074" 1.09* 0.0021* 1.65®

p5 188.76 + 47.52 = 82.58 + 21.78 = 231+ 21.90 = 0.10 = 5.89 +

10.33* 2.97+ 2.30* 291¢ 0.11* 291+ 0.011* 2.12¢

P6 179.78 = 71.40 = 80.96 + 21.20 = 3.60 + 21.52 ¢ 0.17 = 6.39 +

3.31° 1.03 0.38° 1.82% 0.69° 1.66" 0.048* 1.50°

p7 174.46 = 79.04 + 81.66 + 20.67 = 3.55+ 20.99 = 0.17 = 5.66 +

5.49 2.57 0.52¢ 1.53® 0.68" 1.38* 0.046 1.28"

. F .S P1~P7 43 4R 2 @ Wy 4 2 2L 22 0.02,0.08,0.29,0.73,1.09,1.57,1.70 kPa FE 58 A #LF /)84 71 5 75 6 22 08, LA v

S B WG 7R R £ LUBEE P<0.05 7K T 28 5 ik 3

A6 0T T T 2 5 e A A T B )
o N 1 PR WA A BT T AR T B e
((208.12+6.19)mg/L), ML T LA H & & 2
TR R SR T B R SR B 1.57~1.70 kPa B A 4
et & i WA R, 5 B A e N s
5% 1.57 kPa B S & 5 W HE 5 61.58%, M
mEHE SR SUE L ARERME, 5 b
B, GO S IEARDC, M A 45 1 2 e

M, 07 0 R A
23 EENEHETHEINBRHIII

FRPEXT A HLER & B AR, P36 2 w] R
A NRS ES BT AEREEZR, M
JEa8 1.09 kPa B A7 HLER & & 35 N R, fF4E T4
25 T R A R RS SRR T 9 0.02~0.29 kPa B
PR ER M0 E5R 0.08~0.73 kPa fifi £ /R 75 12
TR TR 0 R SR SOm AR T LR
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Table 2 Sample organic acid content

BE BmMI(gL) BLBR/(gL) ERM/(gL) EMM/(gL) TR/(gL)  Lm/(gL)  @EKR/(gL)
F 716+023%  1.73+0.051* 0.81+0.040" 2.81+0.15 0.81+0.091* 0.35+0.017° 0.15 = 0.0050'
S 756 +027%  1.69+0.065 0.83+0.035 327+0.14° 0.69+0.16* 0.36+0.067° 0.21 = 0.0052*

Pl 826+0.16' 146048  095+0.13 426+0.16¢ 045+0.18* 0.51=0.017° 0.12 +0.0058¢
P2 6.63+1.42"  1.69+0.020° 096+0.031° 222+1.68" 082+029° 0280037 0.17+0.021°

P3 770+0.19% 167 +0.060* 0.91+0.015" 3.34+0.030° 0920033 0230017 0.20=0.0021*
P4 649+0.055 0930042 0.64+0013 3.15+0.077% 0.94+0026° 024=0.10° 0.19 +0.0016"
P5 4930067 09600067 0.66=0.013 1.99+0.053 0450069 0.21+0.0078" 0.14 = 0.00053"
P6 469+0.11°  0.99+0.049" 0.68=0.019 1.91+0.043" 0260047 0.21+0.0041" 0.14 = 0.00069"
P7 427+0.19°  084+0053  0.67+0.10° 1900053 001035 022+0.021° 0.14 +0.0022

. F .S P1~P7 43 403 @ 3T 43 531 L M 0.02,0.08,0.29,0.73,1.09,1.57,1.70 kPa JE5& 40 BE N 94 45 71 SR F 7 HE KR 2§

AR TE P<0.05 K- 25 5 B 3%,

24 ERMNEHTESYERHINE

%5 7T A ] B iE & SPME-GC-MS 7 %
R, A R FL RS 56 P & W) B oy, E M E
WEAERILR 3, FERAREEEMAEY =R
KRR EGY KO BRAEGY, B
FLAGHE R P W) BT IR R 2K R 2 (Co fb G
YA B o
241 WFREASUS T SRR 11 R
TR BT LG R R2E B BR TR 2 W JA 2 )
LK Co ka9,

H1 3% 3 nl A, WS IE Ak & W TE A b A i
% E 0 47.03 pg/L, EMAET, Hhn &5 1.09
kPa I C6 1k 4 1 FLis s 264k 5 W 00 3% 1 43 0 A
49,069.82 /L F1 31.56 /L, FH48 i J 38 %F H 5
VA BE R R I 2 ) RN 19 R TR A
AL PR JC B 35484k . R B VT Ah, 5 0.29 kPa
F1 1.09 kPa B 45 V1 A B £ & 1 &N, Bkt
e %35 49,353.21 wg/L F149,101.61 pg/L.,
242 REEERSBT T A 45 Fh L BEAY
AW, A 17 MR (RLAE 11 FRARITR LB L4
i QRN 2 A HEEEE) (13 Fhm 2mE 6 Fh I
iR 4 FhEEEAL G W 5 RhOR C i,

5 HE bR R R 1D R A A W R
ST K . FER MR EL T, IE G (OAV>1) |
BEEE (OAV>1), FEE | IEZS I 1- -3 B
(OAV>1) KHIEE 3-H -1y e % 2 57,
MR 1.57 kPa B IE T B2 5 25380 1 13.93 £%

(8 996.31 we/L). Hg Wi MR 7€ A Wi vt b & it e &
(843 822.61 pg/l), 28R FI=F TR & f A6 K58 0.29
kPa ik 21 fz /5 Ji Bl e 5 B4 38 005 B AR B U R
CBRTE B b & e (11,120.70 pg/L) , 1R K
i 1.09 kPa T H& &84 BRI 79.07% B4
PSR 5 TR OE & & (0AV>1) ) B 3
FEMt, HHERR QPR & R A TR 1.70 kPa B i 3%
A%, JE5R It 1.09 kPa J5 FLIR 2 BE & & %
BEAR T 93.72%, JE#8 N 1.57 kPa W 27T b8 2,
TR O TR OR SR 7 115 31 1o 25 4R e

243 PCA EMFrHr  XFEG T 56 A Y)
5T () SPME-GC-MS %4l #5417 2 54050 Hr o Hh 1Al 3
iR 9 BRI B B 8 A VT e AT e 4 DB
o3 3 25 F R SCH WL ANl A4 B ) 3
—2& fETH 1 2R P1 P2 Fl P3(0.02~0.29 kPa)
Gy R —28 0 T4 4 2B ;P4 PS5 P6 Al P7(0.73~
1.70 kPa) 53— T4 2 3 LB F AT S(H I
AN Ay ) BHEAETESE S PCL S L IEAR G
(1) S AR 4= S IR B - FATHEE | & 4 XK
B, 2- M -1 I, 2— OV s — 15 (2877 R 50
KF09), PLRKE KB SALEIR R B
(C) M R (F) BN (G) MR LKA EY
(1), U H I B AT AR AL A 577 11 i 5 2 2 W F1 s
P (U0 TR SN B L IE O LR L E TR LR PR H
i), PC2 EZARIAGIIIR LR LR ER FE2EFH
AR IR (AN 1R SR ) /G
Y EEAE B (B RECKT 0.9), 5K 2] 4 A6
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Effects of Pressing Pressure on Carbonic Maceration Fermentation Characteristics
and Quality of Merlot Must

Cheng Yichao', Jiang Jiao"?, Qin Yi'?, Liu Yanlin'?, Song Yuyang"*
(“College of Enology, Northwest A&F University, Yangling 712100, Shaanxi
*Ningxia Helan Mountain’s East Foothill Wine Experiment and Demonstration Station of Northwest A&F University,
Yongning 750104, Ningxia)

Abstract Merlot grapes were elaborated as raw materials obtaining the separated must from the marc and the press must
at different pressures (0.02~1.70 kPa). In order to improve the pressing effect and the quality of the Carbonic Maceration
(CM) wine, the samples” physical and chemical parameters and aroma components were analyzed against the free—run
must. The results showed the balance of C/N ratio (0.43) and the glucose/fructose ratio (0.97) in the sample applying
1.09 kPa pressing, reducing the risk of slow or stagnant fermentation; accumulating active substances concluding the total
phenols of (47.52+2.97)mg/L. and the total anthocyanins of (188.76+10.33) mg/L, increased by 7.01% and 0.96%, re-
spectively; the color improvement and the enhancement of color parameters. The free—run must was perceived as having a
fuller aroma than the press must. In addition, the pressing of 1.09-1.70 kPa gave the wine crisp acidity and intense tan-
nins, increasing aromas such as acetate and aldehydes and enhancing the fruit, spice and fatty flavours in the wine. The
study of pressing pressure provided a new basis for the production of high—quality CM wine, which is expected to be
applied to the production of pressing wine in wineries.

Keywords Merlot; carbonic maceration; pressing pressure; fermentation characteristics; aroma



