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b 2R A A % i Y TA) BE AL E R 10 4T (AT
100 m) A7 38E NG A BE, BD#4 A WA . AE B AT A
Z KPR BT T 50 cm A1 30 em 4b43 7 2 #E 7K
k22 KA Y 75 cm AbFL 2 B
A 1) 0 8 22 51 8 TR AT A A 0T A K TR A B
TPk 22 A 8 A2 o T JE AR L KO k22 5ok ke
FETH0 6 0 43 i r 3 3 AT 1) ) Bk 22 . 5 Z AR ]
5 TE AT 1) B 4k 22 T ) — HL 1, 7E X — HE i E A
50 em 7EIE L7 ] R — B U ez . HEmm g
B TR R 2 Ly o R A 0 Ak s A v Y
— Uity » 7 S S I AR X R 2R R, T 7 A 5
H s 36 TRAI 48 T o 8 b AR 8% O B4 « 326 BRI 3
R AR PRI 10 17 CHEBR 3047 i A 4 o 5 LA 2
A AT AT b 3
1.3 MWEMBRFE
1.3.1 AKFALFAFGNZ LIRS . L
6 R A 0 SR AR R 0N s BE ALY 50 100 R
b, U AR R RO R 425 T GY-4 AU AL
TR S P 13000 A 2 SRk 5 T HANDPI HP-20
B4 S HE 7 I 2 R A R T 5 P A AR R I
T R OB R s D NaOH . i 2 2%
R ) TR T e B LUV T R
1.3.2 @ . ET . RLexae Bl HEA
HRE (A=765 nm) . R HEE TR
(GE) R ; o I R4 4 R ULiE 5 (v=280
nm) W E R LA AT S AR TIRE
N A R A pH R 22355 (A =520 nm, 700
nm) . < 485 R-3-# A W (CGE) £IR
1.3.3 ®WEPAHEAW A% FH SPME-
GC/MS B AR KA 4 -

i 7 R SEA S BT B O i B 100 g A
FRL FRF 5 WA TS Ok B0 R 2.5 h

Ja T 4 CE.LHLF 10 000 r/min B> 15 min,
B 20 mL F3E W FREMSI A A 2 g NaCl, 50
pl 0,234 g/L (1 2-F B FRE I 7% (2 em X 0.5
mm) , 35 P, & TR REREE G R E
H R 900 r/min, F il T OR¥F 2 h, FHUE G DA
AR ID @ L U S SR Y i W S o) 3 £ B SRA i I
IR J5 A R BEE A8 v R A R A5 R A A
M JF R I, RS T A E R
(B

GC 44 838% F DB-WAX 30 m X 0. 25 mmX
0.25 pm, Pk He R, 3i3E 1 mL/min,

MS Z& A 4 BT uH Sl 33~450 m/z,
BAEM 1K, LLEL hHE B, B 10 RE
230 C,HLFHE®R 70 eV AT ZH & 0. 2 mA, K
#HHLE 350 V,

1.3.4 FBRAEA TGN Z  HEHEAEE S
K ABTS 91 2 7% ik & 5557 (1 7 ik, 85 21— D
Trolox /R ({7 A pmol/L) ; DPPH H i % i
BEfE 71 0 € 2 % Brandwilliams 482" () J7
5 5B 78 B AE 71 (CUPRAC) Il 5 2 % Apak
SECOVRN T e BT vk A5 R B DA T T R
JF & K E4EA R E R,

1.4 HiELIE

{#i F§ Microsoft office 2010.SPSS 21. 0 L &
SIMCA-P 11. 0 4t # L 55 %4 . >R H Duncan’ s
B 22 AT i M AT

2 HEXRH2N

2.1 EBRBEMAERIELRERNZIE

2.1.1 RERMBX D BEAHAERE F1EK,
5 M R A A SRORERL AR 2 R T ol R L B 22
S R R TR TR AR 2 R A

x1
Table 1

TEBEEXTEHERERRM AN RUBEERN N (xEs)

Size of grape berry and cluster, hardness and stem pulling force of

berries in different cultivation patterns

& 41 Index

& MR % Open-field cultivation &R #% 3% Rain-shelte cultivation

ki Berry 542 /mm Transverse diameter

42 /mm  Vertical diameter

HF# Cluster K /em  Length

27.3440.64 a 25.3240.94 b
30.07+1.31 a 27.81+1.56 b
F Wi /kg  Fruit hardness peeled 0.59 b 0.67 a
a5 i /kg  Fruit hardness with skin 2.13 a 1.98 b
AL J1 /N Fruit stem pulling force 8.53 a 7.70 b
24,6643.00 a 23.844+1.72 a
15.68£2.36 a 15.02£2.90 a

%% /cm Width

W AR [FNE FRE R R 25 5 B 3 (P<<0. 05) . R,

Note: Different lowercase letters show significant difference between treatment(P<Z0. 05) ,the same below.
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i R AR T R A 2 IR S S L R b
B 0. 08 kg, & ¢ RO E R LG 8 MR K &
13.56% . Ty B B J3 Lb 28 AR Ky B AL 0. 15
kg BRI 7. 04 %6, L ¥ WY Ak 55 48 4 19 A48 7 b
2 MR AL 0. 83 NLHIREME 9. 73%
2.1.2 ABE. THLHRAZpH HE2.7EHEV
TR 1T H ke R R A 0B T VA R L AR
K. ZJa— BB LT ot R AR A 20 P RN
R R T R R Y T R AR R = S .
Bk 8 A 29 H b, £ HuAR 15 T 5 4 vl i 22 B2
R AR At A A B K A B BEYY T R AR
B  HE5 0% A R SR W A, 2 kb B 22 [h]

2 ARG A R Mk R 2R H B AL /N . Bl T
17 I 5 gk 5 T 4 7 2R S B0 mT R R A TR
BoM13.51 g/L, B EE N 9. 22 o/L, 2 Hhak 1%
F1% T A IR JS B R JRE L 3l TR R A e 4. 29 g/ 59
J15 RSO 5 R 55 4 4 nT R E R T
Wy 3. 98 /L Lok EIAR KL Y 3. 28 ¢/L U
0.7 g/L o pH taRI M AHRLZE R 55 #AR B T 4
AT A pH AL T e AR R . 7R A A I i
TR % 2 1) [ R LU Y W R T R Ak L BLAE
9 7 5 HARSLMAY L B LR T 2 B
IR o U P 3l R A B AT AR e A e 2R S A [ R
FE o DATI 41 g R 5t I

F2 AAHEEXTHIEERERE FHEBR pH T
Table 2 Change of sugar mass concentration, acid and pH of grape under different cultivation patterns
H#] Date
a5 Index #5597 R Cultivation pattern
07-17 07-27 08-15 08-29 09-05
B TR W/ (g/ 1) R % 1% Rain-shelter cultivation 98.96 a 112.05b 137.39b 155.42b 164.15b
Sugar mass concentration  geyy 44 4 Open-field cultivation 103.27 b 109.78a 120.01a 148.83a 161.20a
WV E R T Uk 0 /9 A% 1% Rain-shelter cultivation 9.22 a 8.13 a 6.26 a 5.49 a 3.28 a
%fﬁﬁfﬁfg /(g/1) % Hb 4% i Open-field cultivation 13.51b  10.24b  7.03b  4.35b  3.98b
pH it R % 1% Rain-shelter cultivation 3.03 a 3.20 a 3.47 a 3.52 a 3.73 a
& Hb R 1% Open-field cultivation 2.85 b 3.05 b 3.28 b 3.49 b 3.50 b
[# % k. Solid acid ratio BE TR A3 Rain-shelter cultivation 10.73 b 13.78 b 21.95 b 36.30 b 50.05 b
22 M 3% 175 Open-field cultivation 7.64 a 10.72 a 17.07 a 34.21 a 50.50 a

VE X ECE 34T Duncan’s £ 56, i 3 4 K SF P<<0. 05,

Note: Data were tested by Duncan’s new multiple range method,

2.2 BWBEMEAGEHR ETNEEENEIE

FH R 1 AT, 5 b Rk B R A A S B R T L
R A6 A6 TR o B A B v TR AR . B
b R 5 8 25 1Y) 5 T i 43 $IGA 45. 50 mg/ g I ik
WA HE A 26. 74 mg/ g, 8 MRk B 2 Rk B 09
L7420 K o3 S5 A mT i g A iy o a4 4
JoT £ 43 B T A R T R SR S b A A

2.3 BRABEXNEHFESYROZE
2.3.1 HARMBRAEBEZTHA 2 HM

) 2R S AR I S A TR 39 Al AT O i
AN SN N SN IESN B BN (SN
K.

FHTIAT 2 R0 bl R A 35 4 4 PR 7 RS 32
M LR BR DS 12 AL BESS 4 B BEE 3 ML TR
O ML 2 Bl e 1 A AR 1 Rl
2 b AR I A A T ARG I 7 K6 27 R BT

F2E 5 b MEJE S Bl BEE 5 Bl RS 7 B K 3
Mo RIS 1 Bl AR 1 R kR A

and significance level is P<C0. 05.

AW I W T R R . B 2
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Fig.1 Total phenolics, tannins and anthocyanin mass

Different capital

fraction of grape under different cultivation patterns
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E AR B, Ry 4.9 £ BESR A W BT o R AR
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Rain-shelter cultivation

A 4 R S B R ) . 1205 -
Mo ST B 2 A% o o Mo B A P Y R S A )

. T T R BT B RH X B R o AR B
A5 A%, BER 5 EE M 2 o B A ORI L A
KESYIRA 1 Fp Ry A v B A2 5 5
K0, 3125 0. 28 %6 , HoAh 28 1) [R) FEACAG T s 1 Fof
A TR) 0 75 A0 Jo Ay 400 4% 6 DR Wy, A X S 40 3l
0.22%5 0.28% , kR AR5 T 45 oK I
TS W I R B B R Oh 69. 09 %0 B R Mk 1
() 65. 83 %0 B m it 4. 952,
2.3.2 HAMBERS M X BTN K EE
B R M R SR &R AT R
(PCA), it 5Tk %35 5] 90 % LA L B 8 5 3 Ak
Do

M 4 AL FL R F2 oy B stk E R
94.394 % , KWK L FH Y BT oT Rk R L, RIToTk
RIGK D, I REREBEE D . 1 2WH
F1 § ik 3Rk 86. 970 % . i B AE & P1 Al P2 &
JIL 53 ik TR e T Rk s % iR R % A A SR S b i R
W 2 1945 AR 5. 607 %, AR BF 5% 1k BT 2
O ES %

7 A B

Open-field cultivation

LR Ethyl acetate r
THEAZE Ethyl butyrate \

2-FETHZE Byl -methyl-butanoate
2THBZE Ethyl 2-butenoate

B Fhyl caproate [ —

2-CH#BR 2B 2-Ethyl-3-hexenoate

KIHEFEEE Methyl salicylate

FKZEZE Ethyl phenylacetate

LD Acetic acid2- phenylethyl ester

MEEHRS T B Isoproply mmstate
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R Furfural
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= T B Dibutyl phthalate
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2-CHAE Hex-2-en-1-ol
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FF Octanoic acid

ZE  Acetic acid
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8 Hexanoic acid

TkME# Furoic acid
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FHE Dodecanoic acid

B Tetradecanoic acid

#185 Palmitic acid
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BRIEFER Furyl hydroxymethyl ketone
1,3-Z5#-0-7E  2-Propanone,] 3-dihydroxy-
BN Geraniol
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Fig.2 Heatmap of aroma substance content
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®3 AEAHEEXTHEDIHNESYRENEE x4 FEBFRUESYHEXEREFLEE
Table 3 Relative content of aroma substances in Table 4 Eigenvalues of main aroma
grape under different cultivation patterns % components in the correlation matrix
= - By T A e b sy > )
Moo Rainchlier Bpen it b REE TR itk v
compound cultivation cultivation component Eigenvalue rate Cumulative
ik Esters 21.02 5. 05 Fl 34.788 86. 970 86. 970
2 Aldehydes 8.76 37. 80
B Alcohols 1.36 1. 86 F2 2.970 7.424 94. 394
225 Acids 37.02 18.7
;gz KZI((l);es D(). 400 18. 815 F3 1. 389 3.472 97. 866
42 Terpenes 0.31 0.28 F4 0.704 1.759 99. 625
HiAth Others 0.22 0. 28
TR Amounts 69,09 65.83 F5 0.150 0.375 100. 000
RS ERNBETRTABMEER
Table 5 Principal component loading and contribution rate matrix
I8 61 it Sk %
i £y Factor loading Contribution rate
No. Variable
F1 F2 F1 F2
1 1R TR Ethyl acetate 0.998 0.034 2. 865 0.039
2 TR 2B Ethyl butyrate 0. 990 0.129 2.818 0.561
3 2-H 3L TR g Ethyl -methyl-butanoate 0.994 0. 050 2.839 0. 085
4 - TR TR Ethyl 2-butenoate 0.998 0.027 2. 866 0.024
5 o iR 2 g Ethyl caproate 0.995 0.061 2. 848 0.124
6 2-C TR L TR 2-Ethyl-3-hexenoate 0. 995 0. 044 2. 848 0. 065
7 IK 4% 1 W g Methyl salicylate 0.999 —0.010 2. 869 0.003
8 PN N Ethyl phenylacetate 1. 000 0.012 2.873 0. 005
9 LR-2-7 2T Acetic acid, 2-phenylethyl ester 0.985 0. 069 2. 787 0.162
10 N % e N R Isopropyl myristate 0.996 —0.031 2.852 0.032
11 LR ARH-2-78 2 g Acetic acid, methoxy-, 2-phenylethyl ester 1. 000 —0.005 2.872 0.001
12 T R-3-H H-2-ZK Zfis  Butanoic acid, 3-methyl-, 2-phenylethyl ester ~ —0. 989 0.130 2.813 0.573
13 Bk 2 — T s Dibutyl phthalate 0. 956 0.288 2.626 2.801
14 O Hexanal 0.981 0.095 2.767 0. 306
15 2-C 4 Hexylenic aldehyde 0.639 0. 730 1.172 17.928
16 T Nonanal 0. 945 —0.133 2.567 0.594
17 e Furfural —0.994 —0.079 2.842 0.210
18 5-¥5 I Jk-2- e it -Hydroxymethyl-furaldehyde —0.994 0.102 2. 840 0.351
19 5-F RL-2-p s 2-Furancarboxaldehyde, 5-methyl- —0.941 0.301 2.545 3.056
20 2-C Ji Hex-2-en-1-o0l —0. 829 0. 500 1.977 8.423
21 K Phenylethyl alcohol 0. 980 0.173 2.760 1.012
22 H Laurinol —0. 891 —0.152 2. 280 0.776
23 A AR Maltol —0.945 —0.100 2.567 0. 340
24 i s Furanmethanol —0.994 0.043 2.842 0.063
25 E R Octanoic acid —0. 757 —0.462 1. 646 7.202
26 YN 7 Acetic acid 0.958 —0.103 2.638 0. 360
27 2L R Decanal 0. 95 —0.122 2.595 0.503
28 o R Hexanoic acid 0.91 0.175 2.382 1.032
29 R R Furoic acid —0.994 0.092 2.839 0.283
30 T Nonanoic acid 0.975 —0.088 2.735 0.258
31 AR Dodecanoic acid 0. 952 —0.003 2.603 0. 000
32 R TR Tetradecanoic acid 0.942 —0.085 2.550 0.243
33 R Palmitic acid 0. 995 —0.059 2.848 0.116
34 BERRMR Stearic acid 0.981 —0.129 2.769 0.560
35 2-2¢ il 2-Octanone —0.631 0.074 1. 145 0.183
36 IR R B LR Furylhydroxymethyl ketone —0. 946 0. 290 2.572 2.838
37 1,3-FRH-2-IN 2-Propanone, 1,3-dihydroxy- —0.948 0.204 2.584 1. 402
38 A M- i Geraniol 0. 534 0. 800 0. 819 21.567
39 AR LR o-Hydroxybiphenyl —0. 404 0. 877 0.468 25.917
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Fedn 1 BRI EF  Sample 1 for rain-shelter cultivation; £
fh 2 NEEHLAR IS Sample 2 for conventional cultivation;a. 4F 7
I8y o-Hydroxybiphenyl; b, 2-C i 2-Hexen-1-ol, (Z);
c. 5 H HR-2-BEE  Hydroxymethyl-furaldehyde; d. ki %8 B 5
il Furylhydroxymethyl ketone; e. 1,3- ¥ 3-2-A i 2-Pro-
panone, 1, 3-dihydroxy-; f. T fR-3-H J£-2-%% £ [ig
acid, 3-methyl-, 2-phenylethyl ester; g. "kl i8  Furoic acid;
h. W2 Z i Ethyl acetate; 1. Z 8  Acetic acid; j. B i
Furanmethanol; k. 2-2%fl  2-Octanone; L #fE%
HZEEE Maltol; n. HAEEE  Laurinol; o. 2%/ Octanoic acid;
A. &M EE  Geraniol; B. 2-CL /B Hexylenic aldehyde; C. Wk fig
. THWE Dibutyl phthalate; D. @ i8 Hexanoic acid; E. % £ %
Phenylethyl alcohol; F. T2 2 fif Ethyl butyrate; G. 2-F 3t
TH: & lE  Ethyl-methyl-butanoate; H. 2-T #5#2 £ fig  Ethyl
2-butenoate; 1. &R & H§  Ethyl caproate; J. 2-C & iR 2 g
2-Ethyl-3-hexenoate; K. /KR H liE  Methyl salicylate; L. 7K 2,
iz Z.fig  Ethyl phenylacetate; M. [ &%k 2 S A i Isopropyl
myristate; N. 5-F Je-2-8f ¥ -Hydroxymethyl-furaldehyde; O.
TR Nonanoic acid; P. ZR-2-4 M  Acetic acid, 2-phenyle-
thyl ester; Q. H#:fiZ2 Dodecanoic acid; R. /KAHBE I fE  Methyl
salicylate; S. ¥4 8  Phlmitic acid; T. [J %2  Tetradecano-
ic acid; U. & g H & #-2-% 2 Bs Acetic acid, methoxy-,
2-phenylethyl ester; V. 2%f® Capric acid; W. fifiJJ§fiZ  Octade-
canoic acid; X. T-fif Nonanal
B3 AEZKBEEXFGHESEHRS P (PCA HRETE

Fig.3  Principal component analysis (PCA) analysis

Butanoic

Furfural; m.

of aroma components of grape under

different cultivation patterns
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Table 6 F1 and F2 principal component values
Ak B K F43{l Factor score TiEk %/ % Contribution rate 4% )7 Squared cosine
Cultivation
pattern F1 F2 F1 F2 F1 F2
ﬁﬂi;&tﬁ L 6.082 —0.242 17.723 0. 327 0.976 0.002
Rain-shelter cultiration
5.970 1. 354 17.076 10. 287 0. 865 0. 044
5.636 —1.118 15.218 7.015 0.871 0.034
b b
%im*k.l” . —5.750 —0.212 15. 839 0.252 0.923 0.001
Open-field cultivation
—5.926 —2.594 16. 827 37.756 0. 814 0.156
—6.012 2.811 17.317 44,362 0.796 0.174
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Table 7 Antioxidant properties of grapes pmol/L
B Peel SA Pulp
19 H 4 — — — —
Radical 4 R B 3 TR o B faps e TR A S
Open-field cultivation Rain-shelter cultivation Open-field cultivation Rain-shelter cultivation
ABTS™". 591.79+8.59 a 317.29+22.63 b 76.64418.48 a 31.5746.46 a
DPPH 530.83418.39 a 205.424+9.78 b 101.75410.49 a 57.67%13.91 a
CUPRAC 224.63415.38 a 129.88+14.67 b 59.63+2.30 a 35.12418.21 a

o g R B R AT T T e R A ARG TR A A A U B Y Rk
MR PR B 250 SR TR A OL BRI R #EAT . BRI IR TR R 0 A S K 3 B Ak, ELAE RS AT

AR TR I 5 BB RIRR B 3 A2 B A oK o3 T HE B AR 2 T e D T 4 K o it
3.2 BRREXEEEHEYRERm Y5 o MDA AR I A A B A B AT LR O A A

BT FMAT I A AT R R G PRSI . AL 2O
W TR, ST R LR TORIOH S R E TR X 2 K FR
SR FI BRI AU 7 UG B B T B 5 A POJORTIN O R AT R T R e A 0 UK
ST S G /S E AL AR S S Ak S LU e
A2 AR P B I Ry g 34 BRBSERER AL RN RN

A S o M 26 P e I A6 10 R s g e R PR A RLSURC B, sl B L PR Py DR B
agelores] T A SR A it 3 P R, AT XS B B T B 2
3 R RIS T P

PR B0 S A RE 0 34 o T sl T R % L X AT RE A A 4
R I A O, B A B E AR
AR T 2 oA A T A SR A B AL
PR A 22 59 01 A 35 o S0RE RS AN 2 ] B R AR
% ) ORI fE

) ) ) A 0 T 2 2R S A S Y — O
FEAR o U ok R R B A A IR R 32 B
T B M AR AT 27 i, EL sl TR R A A AR
P I A R AR BT R A A L X SR T
SFEC IR AR B A PRI As R R L R K



8 1

Bl

G S5 ¢ R I R B X P RS

yf"

g AL S e SR D 52 ) .+ 1209 -

S #ZX#HK Reference:

(1]

(2]

(3]

(4]

(5]

L6]

(7]

(8]

9]

TRFE K AR ORI AR s R R B xR A A 4 TR BT
S RS LT]. A A S A A T, 2015(3)  14-17.
WANG Z H,ZHANG W,GUAN L P.et al. Effects of rain-
shelter cultivation on the microclimate and fruit quality of
Zexiang (V. wvinifera L) [J]. Sino-Overseas Grapevine &
Wine ,2015(3) :14-17(in Chinese with English abstract).
A TR A BT AR AN T sl T A A 0 R A
o S 14 By VA AR AR MR R 2 TR B i LT ). = Rl ok
224 9011,26(2) . 177-184.
DU F.ZHU SH SH.WANG H N.,et al. Effect of different
rain-shelter cultivation modes on main grapevine diseases
control and temperature and relative humidity of canopy
[J]. Journal of Yunnan Agricultural University. 2011,
26(2):177-184(in Chinese with English abstract).
BRI 3022 R AR AR L A A 3R TR R B R R I AT Y
SRR R E A O T, 2012, 32(10) . 25-27.
HUANG X D,HU W L,SONG SH SH,et al. The research
and application of grape disease control technique for shelter
cultivation[ ] ]. China Plant Protection ,2012,32(10) :25-27
(in Chinese with English abstract).
P8 9K 0. 5 55 080040 30 R SR TR B
LI S %] 5 4 7  2012(1) - 18-20.
TAO Y X,ZHANG ZH W. The influence of rain-shelter
cultivation on the quality of Red Globe[ J]. Sino-overseas
Grapevine & Wine ,2012(1) :18-25(in Chinese with English
abstract).
VA e R N R S v N L o S o
2004,35(3):200.
CHEN A J. Simple shelter cultivation techniques of south-
ern grapel J |. Guangxi Agricultural Science,2004,35(3)
200(in Chinese).
MMENG J F,NING P F,XU T F,et al. Effect of rain-shel-
ter cultivation of Vitisvinifera cv. Cabernet Gernischet on
the phenolic profile of berry skins and the incidence of grape
diseases[J]. Molecules,2013,18(1) ;381 —397.
ZEAERG PN LK T A R X A Bk el A A R T
B A BUREE A S L. SRR 442, 2014, 31(S1) :90-97.
LIY J,SUN Q T.ZHANG X.et al. Effects of rain -shelter
cultivation on ecological factors and physiological character-
istics of sweet cherry[J]. Journal of Fruit Science,2014,
31(S1):90-97(in Chinese with English abstract).
T T B A T AR ST 3R T AR R X e e Bk SR S R e A
Jo i S S W AR LT, P IR 2011, 30(4) :55-58.
NING P F,HE Y N,ZHANG ZH W. Effects of procetion
cultivation on berry and wine quality of Vitis vini fera L cv.
Cabernet Gernischt[]J]. China Brewing ,2011,30(4) :55-57
(in Chinese with English abstract).
e, ok AL E ABUFTR 8 SR A B L vk R
FE01]. P R PR s . 2013, 32(1) 1 90-93.
LIANG Y Y.,ZHANG L.WANG H. Ice winevini fication

characteristics of the ‘ Hutai No. 8’ grape[]]. China Brew-

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

ing ,2013,32(1):90-93(in Chinese with English abstract).

D& T LB HEREBE TR FE P KASINL KRR

H 4% ,2001-11-07(007).

MA J P,JIANG Y B. A rookie of grape family— * Hutai

No. 8’ [ N]. Farmers ¢ Daily, 2001-11-07 (007) (in Chi-

nese).

JRl e ¥y o 2 5 B A AR SE 2 UAS A S I PR B ST LT

o A S AR - 2005,21(7) 1 239-241,

ZHOU H L, LI J R. Study on the relationship between

fruit testure and storage character in grapes[J]. Chinese

Agricultural Science Bulletin, 2005, 21 (7): 239-241 (in

Chinese with English abstract).

FOAE A SRR SRR B L LM, Y% 9 R

o P RAE 1999,

WANG H. Grape and Wine Experiment Technical Opera-

tion Specification[ M ], Xi’an: Xi an Map Press, 1999 (in
Chinese).

E A R 4TS D ML b 5t Bl A= A L 2005,
55-70.

WANG H. Wine Analysis Test [ M ]. Beijing: Science
Press,2005,55-70(in Chinese).

TR ST, TS K TR AR AR A AT 4 S BT E kY
LA gE 0], B Fl24,2012,33(20) : 233-237.

ZHANG ZH W,NING P F,ZHANG ] X, et al. Compari-
son of two methods for the determination of condensed
tannins in wine[ J ]. Food Science ,2012,33(20):233-237
(in Chinese with English abstract).

W HLERsEA. K B AF. B — pH ¥R pH R BRI
T P S R T AT G P AR S Y L AT .
1 dh Tl BHE,2012,33(23) :323-325,423.

JIAN Y,HAN SH Y,ZHANG B, et al. Comparison of sin-
gle pH method, pH-differential method and substraction
method for determing content of anthocyanins from red
wine[ ] ]. Science and Technology of Food Industry,
2012,33(23):323-325,423 (in Chinese with English ab-
stract).

XoELE MR E LS CO, BB A A R
B GC/MS 43 #r[J]. h E ER 1S ,2012,31(7) : 159-163.

LIU J,LWANG H, LI H,et al. GC/MS analysis of aroma
compounds in Vitis quinquangularis Rehd. wine made by
carbonic maceration[ ] ]. China Brewing ,2012,31(7) ;159-
163(in Chinese with English abstract).

KB A A BB AT SR R P B I B 2K R A3 1 B Y
[D]. Pevits s . va bR R A F K3, 2013,

ZHANG A. Study on antioxidant properties of winter vine-
prunings and their acitive phenolic constituents[ D], Yan-
gling Shaanxi: Northwest A&F University, 2013 (in Chi-
nese with English abstract).

BRANDWILLIAMS W, CUVELIER ME, BERSET C.
Use of a free-radical method to evaluate antioxidant activi-
ty[J]. LWT-Food Science and Technology,1995,28(1);
25-30.



1210 -

(S| A R 4

o
2

il 26 %

[19]

[20]

[21]

[22]

[23]

[24]

VLAEAE  Reb =, Dyl AR 55 1) Bt S Ak 0 M 4 5 4R B T
ZEHUAATE MW IE LT ], AR ML 2 L 2011, 42 (4)
120-126.

JIANG SH H,WU SH Y,.MA H L,et al. Extraction tech-
nology and antioxidant activities of bioactive components
from Terminalia chebula Rrtz[ ]J]. Transactions of the
Chinese Society for Agricultural Machinery. 2011,
42(4):120-126(in Chinese with English abstract).

APAK R,GUCLU K,OZYUREK M,et al. Novel total an-
tioxidant capacity index for dietary polyphenols and vita-
mins C and E, using their cupricion reducing capability in
the presence of neocuproine; CUPRAC method[]J]. Jour-
nal of Agricultural and Food Chemistry,2004,52(26) ;
7970-7981.

R T A T R ARG DN 7 ik A A S LD BRI
W - VU AL AR MR R 2, 2008,

WANG X Y. Study on the antioxidant activity and meth-
ods of detection in wine[ D]. Yangling Shaanxi: Northwest
A&.F University,2008(in Chinese with English abstract).
&, L AR BTG G P X A A 5] o g L)
Je R 2. 2012 (15) :21-25.

GONG Q, WANG H. Primary reports on introduction of
table-grape in Guanzhong area of Shaanxi provincel[ ] ].
Northern Hourticulture ,2012 (15) :21-25(in Chinese with
English abstract).

B G FROR R BRE, AE JRERYAR R A T e T 4 2R
TARK R AW B AL sy 0 s [T, A 2= 4R, 2015,
32(5):894-902.

CAO M.GUO J N,WEI ZH F,et al. Effects of rain-shelter
cultivation on development and aromatic component of
‘Gold Finger’ grape[ ]J]. Journal of Fruit Science,2015,
32(5):894-902(in Chinese with English abstract).

FEI L RA T, EF5 . R B xR B R A A L
JRCRE WA B X Ll AE 58 [0 ], vl 1 o o 3 4l 2011, 27 (29)
114-118.

WANG X J,XU D X,WANG X Q. The comparative study
of rain-shelter on fruit quality of Cabernet sauvignon[]J].

Chinese Agricultural Science Bulletin,2011,27(29).114-

[25]

[26]

[27]

[28]

[29]

[30]

[31]

118(in Chinese with English abstract).

PENA-NERIA A, DUENAS M, DUARTE A. Effects of
ripening stages and of plant vegetative vigor on the phenol-
ic composition of grapes (Vitisvini fera 1..) cv. Cabernet
sauvignon in the Maipo Valley (Chile) [J]. Vitis, 2004,
43(2):51-57.

JAMES A, KENNEDY J A, MATTHEWS M A, et al.
Effect of maturity and vine water status on grape skin and
wine flavonoids [ ] ]. American Journal of Endogy and
Viticulture ,2002,53(4) :268-274.

TR Bk AR 3. 42 X5 R R R o R R A b ik
By A M [T ). ob [E Al B 24,2010, 43(18) - 3784-3790.
ZHANG J X,ZHANG ZH W. Effects of trellis system and
shoot density on free phenol of wine from Vitisvini feral
L. cv. Cabernet sauvignon[]]. Scientia Agricultural Sini-
ca,2010,43(18):3784-3790 (in Chinese with English ab-
stract).

MARTIN P,DELGADO R. Changes in the phenolic com-
position of grape berries during ripening in relation to
vineyard nitrogen and potassium fertilisation rates[]].
Journal of the Science of Food & Agriculture, 2004,
84(7):623-630.

RAMOM MIRA D E. Climate change associated effects on
grape and wine quality and production[]]. Food Research
International ,2010,43(7) :1844-1855.

T T A L R A S B R R ) R F
ok L. B ER 2012, 29(3) :454-460.

WEN K R,HUANG J H,PAN Q H. Research progress of
aromatic compounds and influencing factors in grapes[]J].
Jowrnal of Fruit Science ,2012,29(3) :454-460(in Chinese
with English abstract).

CHANGRONG O U, XIAOFENG D U, SHELLIE K, ez
al. Volatile compounds and sensory attributes of wine from
Cv. Merlot (Vitisvinifera 1.) grown under differential
levels of water deficit with or without a kaolin-based. foliar
reflectant particle film [ J]. Journal of Agricultural &
Food Chemistry.2010,58(24) :12890-12898.



8 1 TR0 04 45 . JE T AR 5 T ¢ P R /NS A 4 RS2 B Y 5 - 1211 -

Effects of Rain-shelter Cultivation on
Quality of ‘Hutai No. 8’ Grape

WANG Kai',JU Yanlun', WEI Xiaofeng', TU Tingyao' and FANG Yulin'*
(1. College of Enology, Northwest A&F University, Yangling Shaanxi 712100, China;
2. Shaanxi Engineering Research Center for Viti-Vini Culture, Yangling Shaanxi 712100, China)

Abstract The objective of this study is to compare the fruit size, hardness, sugar and acids content
and other indicators of dominate table grape cultivar ‘ Hutai No. 8” under rain-shelter cultivation and
open-field cultivation. Meanwhile, the influence of rain-shelter cultivation on aroma substance, poly-
phenols and antioxidant activity of grape berries were also investigated, so as to guide the production
of ‘Hutai No. 8” grape. The results showed that; compared with the open-field cultivation, rain-shel-
ter cultivation had smaller size of grape berries and cluster , with higher hardness of peeled grape ber-
ries by 13.56 %, lower fruit hardness without peel by 7. 04% , and lower tension of stems by 9. 73% .
The rain-shelter cultivation can increase the sugar mass concentration of grape berries with no signifi-
cant difference observed, however, the ratio of soluble solid mass concentration to titration acid im-
proved significantly. The value of pH, mass concentration of acid, total phenolic, tannins and antho-
cyanins of grapes under rain-shelter cultivation were all lower significantly than those of open-field
cultivation. The total relative content of aroma was higher by 4. 95% compared with the open-field
cultivation. Meanwhile, the antioxidant activity of grape berries under open-field cultivation was low-
er than the open-field cultivation. The free radical scavenging ability of grape skins under rain-shelter
cultivation decreased significantly while no obvious change was observed in grape pulp.

Key words  ‘Hutai No. 8’ grape; Rain-shelter cultivation; Open-field cultivation; Fruit quality
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