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FEXANRLFAEXT B L iE A BRE fm SR R

WeFgy 2, Rgm'?, #Hmat'?, £ OE?, OREHAS, A F ¥
(TERELRZELEMAFEEAIESE HELHHHBEAL P T 100083

2R RATIE HE L E L KIEE T 100083
SRR ARBHBARAG  TIIRE 075421)

WE ARRARARERETHARESRRZFATHDER HRER ARG EAEL, RIRTEK 20 AR F iR
RIS TR FHA R B REA M M LA AR, KA LC-MS 4 M R % % B4 % ,GC-MS #4&nl 3
BEEMAAE#E %4 PCAOPLS-DA F 547 = KA #Esf B H AR EMBA S RO Ya SREAN. B 7K 2k
W B R E TEEE WA 20~21°Brix, Tl L REL 45~55gL A, FREZF YU MR R LREEF LS HZ DA
BARGHARFEAEHE T LI GF Rl Eh R eF, R REEIRT HHR L EF HFH s
HF AT HAE REERENRGRRE, PCALEREAYV HRBRKFT RN EZFRTARAGLZF HHRARLE
FRAAIAE A RERAEREZR G T ZFW R, CO/CI £ R 7RI fefb i 2 F A D RARE X B 6 4r &K £
SR, BARmE AR R R AR EGERIE R RALERK L7, B R RKT AR HF FH R E A B,

KR 2w, PR, RBE; BEHR; FADR
XEHRS  1009-7848(2024)08-0268-11 DOI: 10.16429/j.1009-7848.2024.08.026

‘IR (Vitis vinifera L. cv. Pinot Noir) &
D7 v g RS A AT (o R R A L R, HA
KA BRI REME AR i A T AR R R E 2 A
P AR AR A — TR R 2 R S i AR K
TR I e O T R A 2 T Y A I, PRI — R
AP R} 2E G 5T A PR 2 AR 3R 0 A
WX, T B 2 1L AR DR Ak v
PR AEF A B ER . FLILRE" X
AL T 22 1L AR T o B R 5 Y] ool P D 2 D 1
Ve L, MEER 1 100~1 200 m, 3 + DI K85 + B0 Ak
+ o F 8 IR OB A A BRE £ 2 900~
3 100 h, 4EF /K& 100~200 mm , 5 Z 400 14 4F
AR 3 200~3 500 °CP ] LRk V0 3k = X 3
Ab PR A, HE R 400~800 m, 43 LD R 26 45 N
F, Ja T KB R R PR R TR X AR
H BERF %L 2 800~3 000 h, 4RI £9 400 mm, &
7 1 B R FA I R A AR R K B Y 40%~60%1,
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A7 DX AS [ B 2 TRE3A SRR AR R
S TP ECRI I A A AT —E 2, RIUT X
X TR T 6 e SRS TR B2, AN A B T AR A R
SR A TR A, T ELA B TR AT O TR
XU PRI 2% 0] 4 2 2R SR8 26 Y1 o SO )R D

TP 7] 2 SR S B RO — AN R e d R .
7 RSP A A B Rl A PR | B 2K T
A Sy o 45 Bl SR S A A R A R RS G AR
b, TEge R, Ay RS B BA IR, & W
e TS5 Py IS 0 O ) D A ) B — 26 5 ) ot B L
PRW) 5 HE AT (300, 0 2 2R S o B0 R XU g o i
HERLR A LR IT 46 B A 5 5% 10 58 i3I R WO, 2
HEIOR R B2 SR A TR R 1 G
ISP, A 2 i T A P A A R AR A 2R SR
Ja ekt — 2 BUR IR 5, PR i 32 4% 145 R
S EE AT SRR A 7 g i SR A T R R E B 2
BT, V22 77 DX 280 R WSO S e s v AT 2 g o, 22
PURSCRIEVERIE Yo 5, LURT i E IR 2 FIWE IR
FCR T D A, SR, B 218 0y Jo 5 i) o R 2 T 1
SMVUHTIETRE, 7 J5 -t o 4 11 2 7S SRR
A B TR X P W) A SR SR S P R B
I KT X XU ) A A 4 2R S
TR R AT S LR AR e e — 2,
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PRI EATAE R S 1 0 BE 4 72 A X 3 OO Jo 4 4

A58 R T R 22 1 AR XA LA ok
Y03k DX FR R A S R A < R L v R S
o I FEBRAR AR B | By S AN A1) B 4y
A FCTRES 0 OB 2 5, IR T RORUE XL 0 2R S i
05 b JOE A 52 ), 2R S R 25 AR, R K
R S AR R e, S PN X TR LU A AT
JRAS 1) 20 3 1 e A SR AT 114 30 9% R ARt — e Y BHLiE
(S

1 MBERE
1.1 REH RSt

FRE A B (V. vinifera L. cv.
Pinot Noir) 5273 Bl R4 H B 2% 1l AR i 7= X
(106.04° E,38.63° N) [ dt ¥ 3k ¥b Ik 7= X
(115.84° E,40.35° N) @A #idghd  Hrh 2822 10 R
REPE X EA T 2014 4F | AR BRATIE
J90.8 mx3.2 m, BT Ak R VSP(EI )75
JE)ERE, Vi X S AR T 2013 4R, A AR
B RRATHE R 1.0 mx3.0 m, 2 )5 Xk B &L VSP
IS, AR AR R 43 5 B 1.2020 47 8 F 28
H; 70 1.2020 4 8 H 27 H, Mz H R ) 22
55 2 A BV S RS 1A A B R 4350
R 2.2020 429 H 29 H; ¥ 2.2020 49 H 29
H, SRAFEB S B BT 19 3 17 (BE47>50 #% ) 1
R 3 EY R L R R AT WA
R AW 2 R AR L 300 ki, 7 B A
PRITH T UK ORI [0 250 %, A AE T -40 “CrkAf
#=H,
1.2 KF5&E&

SRR AR = BB AR R BRI |
RGN R (X5 Aoy A et ), Rk T —H 7
RR-B-0-M B () -RILKE R F W LY R
Frofl i A AR e, FER . OB A0 HR A7)
(¥ M%) , Sigma—Aldrich A H]

PAL-1 FHeHiEE T, H R Atago /A Hl ;FA2004
HL o0 T K7, B2k TR R A IR A ]
PB-10 pH it, fE[E Sartorius /A Al ; Agilent 1200
20 i RWM 3% — = EE DO AT S B A
Poroshell 120 EC-CI18 {43+ (150 mmx3.0 mm,

2.7 pm) Agilent 6890 GC < #H {4 i%  Agilent
5975 MS Ji i 1% 1 HP-INNOWAX (60 mx0.25
mmx0.25 wm) B E 5L E Agilent 24 H]

1.3 REH*

1.3.1 ARSI FE AR I e A AT R S Ak
FEAR I 2% RS . SR A A k)
(GB/T 15038-2006) 111477 12 . BEALIE I 100 H7 %
R KPR, THE IR R 5 - 2
B S TOREMERGT, H PAL-1 FHF
R EE T e SR A S T T [ P (TSS) % 4,
pH TH e St pH {E; 7T 3% € 82 (TA) FH NaOH %
S AR (g/L) .

1.3.2 AR A BRI A AR S 2
W 1) 8 B S B v [ Rl R 2 AR AR A S T 4
TN T S 3 00 440 °CTF KR 1 2 2R
ST T R R R R R R AT
TR T AR SR A O AE -40 °CTF B R T RS B Bk i
(0.1000 + 0.0002)g &+ J5 HIH A, A 2.5 mL &
DT A 1 mL 50% 7 F SR 7, AR IR 7
AP 20 min, %% 5 L 8 000 r/min B> 10 min, W4E
VEW AR E AR 2 K,

TR R i B e AR IO v . R R R
TR b K540 CTF UKk 04 7 2 SR S0 W AU R e
FERER Y R, B B 5 R AR OR A T A
PR M K JF 76 —40 CF H 25 T, K i Bk 2
(0.1000 = 0.0002)g ¥ 1 5 B R ALA 5 mL 250>
B AT mL 70% 0V B K B (B 0.5% 1Bt
WRIMLER ), 8 000 r/min B0 15 min, 4 FIEW , &
AEHC3 K, ¥ 400 pl LA R A 1.5 mL
BB T, EIREDE T AWEE T 200 pL % 1%
HCI /Y B B P, 200 Wl Z R 80 7K 3% T (200
mmol/L) T, 0 5 £ BOIR v U 5 B e I A ik,
e B ot I 1) 4R RO IR TR RS B AR & (0.1000 +
0.0002)g %+ 5 MR A TA 10 mL B0 i
A1 mL B 2R =W 2w (& 0.5% VC), 50 C/K
% 20 min J5 , 0 1 mL Z R0 (200 mmol/L) Z¢ 1E
S ,8 000 r/min 50> 15 min, W& FiEWR , EL
FEHC3 K,

1.3.3 AR SE My 2 B A e A 2 R 2 T
H 3 258 W oA 0 SR T e 80 €835 A i % 6410
= IR Y R BT RE (QqQ) o R I E A 28
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0.22 pm 7K RUEMEL U8, FEFE R 5 pl,

TE A0 SR AL T I 1) 7 MR Ry Al A b
R0 5 TP T S 6 2 T A ST I R 2 R A
3 24 W) Jo (e RO AH 0,3 — BT 3 BB ) i S0 PE
B R MR e i AR e D R R -
3-O— %) W1 R SN, TR B LA B2 3R R S b
W, s UL () - LR (-)-RILER (-)-&
LA R (-)-RILERIEE TIREE IR,
PfF RN me/kg FW (R SZEE R,
1.3.4 %9 R S8 R MY B i S B0y %

1) WFESENRBOTE: ERANRET
W 70 g AR EE R LT A 1 g Mk
Bt il (PVPP) Fl1 0.5 ¢ #i % B% 2 N Bis (D —gluconic
acid lactone),4 Cfilift 4 h J5 ,8 000 r/min & .0> 5
min ARA5EIH AR,

2) BGARRREI [ BE AR 4
10 mL FFEERT 10 mL K364 S5, INA 2 mL Ik 3
THRATTRES . 4 2 mL K Ve BR 2s — S b R4
I PR SY, A ST B v i 2 Bk
KBS B ST T, &5 20 mL H
P 25 G AR/ AWM, e = 50 mL B
RN, A [ R A BT A R 5 R0 9 R AR K 2 mIL/
min, K P BEE 025 5 B F YR E T 25~30
C, HABEFEZTIEMA 10 mL F75 B/ 6 R 4l
2% #P (0.2 mol/L, pH 2.5) T H % i, 100 CHRf# 1
Wit
1.3.5 &GRSR Y Bk R ALl A
JSF S 2 0 fom T B ST A 4 TR A [ AR e AR
B 7 30 X 4 25 R 2 Y A U T R AT AR L, O
FHA - 556 F 0 vk 43 R b i A S

PR A S 0TI o AR NIST A o 33 122
rh DR B BOR TS5 B, T S AR R i BT X
AW 0T 1) S TR A B YRR R R T LA
%1 (200 o/L i %58 7 o/L W A1 B2 ,pH 3.3) )5 1)

PRuEh e o TR ARV A i A S B P Bk
FHCE Z A B R A — B0 bR o bR v i 2k
AT i, BN pe/kg FW CRAZEE R ),
1.4 HBELEBSSITHH

K H IBM SPSS Statistics 22.0 1 Excel 2013
TG00, R Umetrics Simea 14.1 #£47 3
T3 53 A i i /> — 30 53 43

2 ZHR5HW
21 ‘EIbiE REAELIER

A7 b I BRAR A B ok DA 6 2 1 R
SRR B PRI I o T R 2 AR T X
PRV R A SRS B AT TR DR 0 A pH (H Rl
SR MSTERF [B] 1) 2R T S8 325 Th s, AT R
Bk T SRR i T B S M 25 (3R 1) . AR MOk YD
I DX R L T o 2 R S 45 R AR R A Y A2 bk
PGB AR A S I Y R
(TR e IR 1B S A ST 2 W M SR N TR=E59
A < JE LLE A A RS AT R AR A 7R X
¥k 21~22°Brix, A] i & R FE 4.6~5.3 o/L, A KR
Sk 7/ e REA R KRR A

TR AR X8 iR+ R A,
2020 AE AR K F H R 17.02 C, K FHK
209.09 mm, H HREF ] A4 | 30 28 55 14 ) T ] 5 1
[T 0 110 B 52 TR (%) R A1, DXL I B 2 1 ] 9 1 3]
& .3 5 T4 1(P<0.05) , 1 ] % 5 IR 1 B A
TIIE V3 X Kl M 22 KR, 2020 4R A K 2R
H ¥ 13.82 °C, AKZFEFEK 716.52 mm, 2020 4F
9 H v a] 1) KB % 7K (96.36 mm) 5 B SR K
g Mk, SR T T, R E R BOR S AT
YRR Ypvk BE R R, R BE R R A IR A 2 S 30A]
T TR ) 1 U2 DRI 5 8 24 o XA i E R
A o

R1 AEFRMBAERN BHE REIMELER

Table 1 Physicochemical parameters of Pinot Noir grape berries of different maturity and regions
15 4% 1 1 2 W2
T 75 M B Y 4 /°Brix 19.40 £ 0.1" 21.70 £ 0.00° 21.45 £0.15° 19.85 +0.75
pH 1& 3.95+0.01" 3.63 £0.01° 4.13 £ 0.05° 3.67 £ 0.02°
T B B (g/L) 5.25+0.19 4.65 £0.29" 4.77 £ 0.25" 5.18 £0.12°
R Elg 1.28 £ 0.05° 1.57 £ 0.06" 1.20 £ 0.07° 1.86 +0.24°

TE B #1083 A A 0 B bR e 22 A FNE T REER 22 57 135 (P < 0.05) X815 Z H G50 (Dunkun’s test), T,
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22 ‘B RILBMEMRK

22,1 HEEEATT e R -RRAMHY A
B, O 2 R I R ST R 4 G A 0 LA T
[ <R e A7 TR B A P o B B N AR N
AT, BN AE T £ -3-0-HZ T LR % -
3-O-FHE M T HALE R-3-0-mi A pi T AL
R FE-3-0- B BT AR K -3-0-H
EPBET (R 2) . KA 2L 7 e Ak A it
e X S AfFse R R ek
A A BB A B A R A5 R — Y, XEH T
LU A TP R B RS Vo3AT
RHETC R B R FEUR AN RES UL LA
A S AR A R R FE -3-0-
HAH AR b S B R, £ F-3-0-
HATRET O R ARG B2 AR R X SR SRR
R B 2 R LRI O SRS T LA
e FEMZ T (P<0.05), faduis, #4 RAE A
TR RCAE R 2 L TR, TR ISR Y = T R
AT RE T O G T R AR DR B 2 L AR R X
R RO SRR A B EEER RS
HEPIRA S, WALy ™ K b 2 S SR
A B EM T 1, XA i T AR S WK Ak
SEHME R TR, YHERENHEEE, D2 R
WEOR AR AT S TV 1, A B 2l R

FEIX B L AR R A 0 i B T OR
W= X, 6 B 6 4 0 A A B A (R R
FHU B2 AR R X H BRI K B
BUR R e AT W

HHEREL O FER P EEK P ET F3°H &
TR AT A& LT £ -3-0-
7 R RN 36 T 3 -3 -0 % B S L mE e fir
Y, ARSI 1B R IEBURAE @ & L
Hem , U 2 B, MR 22 L AR X, R SRR
FRAE A 7 e AR TR R A RS R
S BN 1 B AT A B R B A A6 (T L
i), T AE 3R SR AR A 7= X34 B 3 AR T Sk Ak
EF LB (P<0.05), 3% Al g i 5% H 324k
A6 114 FE B 5 6 Tl T P B JHL ik PR R R KO A R 52
LA 2T B R AU, 5 R SR S A L T
AN 7= K HE SR SR A ¢ P Bl s v E AR R R 1 R S
AL T (A6 R -3-0-H B P AL R E -3-0-
BRI ), T A AR 1 T I TR R R R AN 1
HH R L 2 o il E R S 85 TR 1 B

MR 2 TJr 22553 1 (Two—way ANOVA)ZFRH 7=
DX A B S ) ¢ B LR SR B S Rl AR e
For i, HOAAE X R U e 1 B ik
e f 2 M AKF- (P < 0.001)

Fx2 ‘BREREEEBFELE (mgkg FW)
Table 2 Anthocyanin content of Pinot Noir grape skins (mg/kg FW)

W R 1 1 B2 2 FRORFAE
HE-3-0-F H 8% 10.83 £ 0.87¢ 13.16 = 0.56° 22.79 = 1.52° 17.09 + 0.96" * ok
R E-3-0-H H 483 28.06 = 1.54" 15.93 + 1.27° 36.01 £ 7.07° 28.25 +2.36" o o
VR FHE-3-0-0 S48 17448 +7.92> 25488 £11.28*  169.06 £ 8.64"  114.13 £ 0.54° * HkE
VR R F-3-0-% H 30.36 +3.32" 22.63 +2.02° 43.21 £5.25* 28.67 £2.41bc  ** wE
ZWERRREZ-3-0-FHBF 41991 +11.73*  264.98 £9.77° 425.05 £3.85"  317.56 £20.33> #x wE
TR &3 % 27.93 = 1.06" 46.89 + 0.25° 27.55 +0.44" 2598 +1.07¢  *** ok
VAL IE & 3F/% 94.14 + 0.22* 94.91 = 0.35° 91.57 +0.9" 91.03 £ 0.21" ns ok
B EHF 663.65 £ 18.04*  571.57 £21.06" 696.12 +25.89"  505.7 +£20.19° %% ns

WA R 200 *:P<0.05;%% . P<0.01;%%%,P<0.001 ;ns: JC it & 25 % (P> 0.05), F[d],

222 HEBE-3-BE R AR R FUR b Y B b B
Yy J55 WG A 455 107 28 1) B 3-8, L A G LR S W 4
BT (BRAG ), 0] 2 G 9 % A IR BRI A%
SEA AT TR, e ZH R A BT Y B e P L
O3 AR ST RUR S BT B X R

WEOR B RORF BB IR R L (3R 3) . IR IX
SR R R L R A A 2R B B
B e SR AR s e B i, HL22 ok B KT
(P<0.05), % 1 BYSR Bz SOFF BB Be b i T2 1,700
JE IR SR WO iy PO BAR S R 3. v 2 (2R
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Bt R TR 2, A OB R R, XU
BT AL PR V0 30 DR XU 260, R i) 2 SR W3
B 30 P Mg 2% R BB B 26 W R e R, A
GERBL,  H ]SS5 R X B e e 4 B R LA
FHICHEN, Vb 2 SRMSCHIT A9 B3 9 5 BRI A H (8] °F
PO o n] R i A IR ES RN R Z —,
PR (mDP) 4 45 5T TR B b B
TG (HEE fif1 B0+ A i BT ) 5 AR S B G Y HU AR, 2
WAL A LA S A 495 4 S ) B AR AR, — ROk L

mDP 557 {7 ) 5 R B L T R R AR OE HE,
B XA B, Gk U0 3 X PR L AR
B FFF 45 G T A 0 mDP, HAUFERY 2
VD 2 AT BT mDP B 2 22 5 0 XF LR
T o S0 i o P R B, R R I R T
mDP, i ¥ mDP HH % &3 — B

Two—way ANOVA 7 #r 3B, il X & b
VR R KORF B e B XA B 3 R (P < 0.001),
7 XX T 5 A T ) 5 i A0, B Ay

®3 ‘BUE RERNERESE (mgkg FW)

Table 3 Flavanol content of Pinot Noir grape skin and seed (mg/kg FW)

R 31 W1 2 2 FRORHE
SR 0.94 +0.26 4.39 +1.63" 3.99 + 0.30 7.23 £0.67° HAK HAk
KR % E T 25.34 £2.56 224 +1.21° 28.25 £ 0.39° 29.31 +£2.57° ns o
B RE A T 716.48 £ 49.23 657.27 £ 45.14¢ 961.83 £29.11" 1075.06 + 13.87° ns HAE
BRI RS 27.57 £2.22" 29.32 297 32.28 £0.61* 3520 297 ns ok
BEREEEE 742.49 + 50.90° 682.78 + 44.29% 992.71 £29.43" 1109.96 + 15.61° ns ok
(R 33323 +11.10* 271.35 £ 12.78" 253.98 + 12.30™ 227.97 +15.50° * o
A Kk T 53.68 = 5.50° 48.85 £ 0.44" 35.64 £2.34° 31.00 £ 0.73¢ * HAE
AF AR E T 2224.00 + 154.05° 1971.32 +45.66" 1350.36 = 29.49° 1243.25 +23.26" ok ok
FrF I RAE L 47.95 +1.75* 47.32 +1.52° 43.77 +2.04 46.50 + 0.26" ns *

BRBH L

2 453.53 £ 165.44*

2179.74 + 47.47

1521.65 +39.15°

1392.23 +23.46"

ek

okok

23 ‘BLE BLER

T BR LU A A A S R Y 28 R R M
FRW T (IFE+455) 48 6 Fh C6/CO i ,2
Pl S5 0 0, 1 Rl s 5 Rh R 2,9 Bl e
K 5 RS, Hodr C6/CO T4 Wne BT AT B dh b
R B I v, P S I3 0 2 R A v FE AR

FEX AR H ARG W EA BEN N, 5
WAV ™= KA E, B2 IR X R
ORI HAE S (E)-3-Ckii-1-1 | (2)-3-C
Ji—1-1  (E)-2-CUf-1-BE % C6/Co K1k AW,
BB 1 BA R E R B-A 200, WALk b I
FEIX R BRI OR R S RS
Yy, 0 ASUFE 2E R SRR S v R

FE R SR MR B S5 0 s R A RS | R R
28 S T A I B S, T C6/C9 fb G
PO RE M e 55 IR SR SR T R XU
S 6 e —5— B —2— i (1) 5 1, AR B 2% e
DX SR R SR 3 B AR T A I S D TR AN -7 5

LEES

C6/CO t &Y R ekt KR 4L 4> (Green leaf
volatiles, GLVs), E.AG ) 55 pY9 5l 4 =0k |t /2
A5 255 0 H SR TR I LAY, T G A 4 R
A e G 1 A B R R DT R W R B Co/
CO AL W e SR S pi s i 2 v 1 A2 A #3241
G AT A WA - F SN s < (TR B W 1y -
S5 ) 0T 2 DAL AEE R SR ST T RS- X 5 AR BiF 5 45 AR
—H, RE L C6/CI KA G WAEA IR X [ 47
ENE 2SS HEREAFEREER XUIY
PRS2 XX R AR L, 2R PIBR C6/CO Jefk
B W5y 2k 5 AR S A RO AT R
P A R A R A AT T LA . ROk
U5, S R AL o B A () T ZE 4 A0 A IR AL A2
RS I IR TE R S R B R R AR R R 4
S5 RN R B e T 7R BRI H R ST R
Wi o e P00 2 = B A0 A 14 3 s 35 44 387 7 X 1Y)
WETEF W], F 50l s R S P30 s A i 2 3ok 2 A
IR, X S AWE ST b 5 AR AL Y B
IR XA R L R A R — 3, 6-H
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He—5-BEMf -2 J& C8 JEff 5 I — &P, 15 Fr Ak
PN B B 5 W A S5k B, 6 P -5 B b -2~ i
T JIE 3R SR MU it v S 7 B v Y R X DR C8 36

x4 ‘BUBE RIFS|YHREE (mgkg FW)

BN 5 C13 %5 0 M X6 4iE 3R SR Wi f) i)
Jﬁzilﬁ]o

Table 4 Aroma content of Pinot Noir grape berries (mg/kg FW)

Lol EES Bl 1 2 2 7RO AR
T C6/C9 1406.34 + 1289.86 = 141552 1403.58 = ns ns
429.68" 314.87 125.27* 310.64"
(E)-3-THi-1-8 C6/C9 19.26 + 1.69° 7.57 £ 1.56 19.97 £ 2.7* 0.85+1.40°  *** %
(Z2)-3-THi-1-5% C6/C9 19.73 + 0.83" 6.57 £0.48" 21.09 £ 1.03 5.07£0.58  *¥** ns
B C6/C9 0.22 +0.37" 0.84 +0.94* 3.5+3.03" 0.47 + 0.54* ns ns
(E)-2-THi-1-8% C6/C9 98.52 +4.94 57.60 +4.21" 95.99 +8.11* 104.42 + 11.38*  **  **
(E)-2-+ M m& C6/C9 8.48 £ 0.05* 8.53 +0.04° 8.44 + 0.04" 8.49 + 0.03* ns ns
6-F AR5 M —2-BR &5t % =M 17.32 £0.76" 8.82 +0.57° 20.15 £ 1.19° 19.48 £ 1.96™ ek ke
e SRl = 2.85 +0.02 2.78 £0.01° 2.76 + 0.00° 2.80 +0.05" ns *
B4 B i M 14.69 + 0.15° 13.70 £ 0.01" 13.71 £ 0.02" 13.69 £ 0.02"  #xx
Rk 30.2 £2.65 29.10 £ 1.65" 24.89 +2.86" 49.06 + 6.20*  ** *
SRS 85.43 +1.05" 87.62 +2.49" 85.74 + 4.30" 118.46 £ 6.51*  ##*  shikk
B BR & 83.03 + 1.40° 88.75£5.17° 75.69 = 3.77" 75.2 + 1.68 ns ok
HEAXE 1 786.06 + 1601.73 = 1787.46 = 1801.57 = ns ns
439.04* 324.47 145.64* 331.81°

2.4 ‘EE KR RE T

A G BA B BINGE S, B A

SR TG R G 7 DX AR X ¢ R L T SRS
JRUIGR 0 JO ) 52 M), R 2 SR S v ) JRUA 4 I i 1
F AT (PCA) 1 IE 38 i f5e /N — 3 20 51 43 A7
(OPLS=DA) , X #E ff A o3 2L B, ) FH 8 4 SR S A6 (0
T BRI BE wiEAT PCA (A
1), B0 1 BT 44.8%0 507 22, v] [X 43 A [
R R A RS, A 2 R T 25.9% 1
T 2%, A DX A AN [ 7 DX R i 2 R 5 . g A [EL
FIE R R PR LT RS AR AR R A A S
BT B T A TR R SR AR S POk A P
HEZRZFAOT HRm AR X B - R
AL R R MR AT X Ay, B IR KR
SCHE R CO/CO LB L M B
T VDI DR R S RS R

HE— i A W B ) OPLS-DA 7Y X} 4iE iR
KR X AT 4 B (B 2 3) MR R RY QY
F1 200 YR A 55 XF 51> OPLS-DA #5284 i 179
#ro ABFFEHR RY QY ¥IKTF 0.9 48 Fb Rl 3

ANTF O AR AR A MR TT SR

7 SE R SR 5 it B2 P, VIP R T 1 JE
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Effects of Region and Maturity on the Winemaking Quality of ‘Pinot Noir’ Grapes

Tian Mengbo'?, Wu Yangpeng'?, Hu Ruiqgi'?, Zhao Desheng’, He Fei'*
(‘Center for Viticulture and Enology, College of Food Science and Nutritional Engineering, China Agricultural University,
Beijing 100083
Key Laboratory of Viticulture and Enology, Ministry of Agriculture and Rural Affairs, Beijing 100083

‘Huailai Sino—French Vineyard Ltd., Huailai 075421, Hebei)

Wang Jun'?,

Abstract To investigate the difference in grape quality under large—scale terroir conditions and the evolution of the fla-
vor substances in the overripe grapes, the present study selected Pinot Noir (Vitis vinifera L. cv.) grape berries from two
regions of the Eastern Foothills of Helan Mountains and Hebei Huailai Shacheng at two maturity levels as the experimen-
tal samples. The physicochemical indicators, phenolic and volatile compounds were determined and combined with the
principal component analysis and orthogonal partial least squares discriminant analysis, and the effects of wine region and
maturity on the winemaking quality of Pinot Noir grapes were investigated. The results showed that the total soluble solids
of the two regions were 20-21°Brix, with the titratable acidity from 4.5 to 5.5 g/L. The composition of the monomeric an-

thocyanins in grape skins was significantly affected by the wine region. Grape berries from the Eastern Foothills of Helan
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Mountains had higher content of seed flavanols, norisoprenoids and terpenes. Late harvest decreased the content of total
anthocyanins and seed flavanols but promoted the accumulation of higher alcohols, benzenes, aldehydes and ketones. The
PCA results showed that the difference caused by late harvest was greater than that of the wine regions. Anthocyanins
and flavanols in grape skins were the main biomarkers among the grapes of different maturity, whereas C6/C9 com-
pounds, norisoprenoids and terpenes were the dominant different compounds among wine regions. In general, the wine-
making quality of Pinot Noir grapes from the two regions varied, and late harvest could improve some flavors of grapes
for winemaking.

Keywords Pinot Noir; region; ripeness level; phenolic compounds; volatile compounds



