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retained on the influence of amount of grape and the corresponding wine physical indexes and phenolic substances, To
discuss the effect of different shoot reserved on quality of grape and grape wine of ‘Cabernet Sauvignon’. The results
showed that, with the progressive increase of flowering shoots reserved. Soluble solid content and pH in grapes
showed a downward trend,and the total acid content showed rising remarkably. Changes in total acid and the pH
value in the corresponding wines were consistent with the grapes. Pre anthesis,retained 12 new shoots for per meter
squared frame surface to accumulation of phenol in grape types of material were better,so that the corresponding wine
phenolic substances content had the highest content. Pre anthesis, reserved 9 new tips for per meter squared frame
were not conducive to the accumulation of phenolic compounds, That might because that the grapes were exposed
under the sun too much which would speed up the sugar accumulation and accelerated fruit ripening. A shoot retained
at the pre flowering stage effectively modified canopy microclimate and influenced berry composition. The quality of
berry which 12 new tips retained each meter on ‘Carbernet Sauvignon’ grape was better, and to make the wine
quality improved significantly. Results of this work would help grape growers manage their vine canopies more
effectively to optimise ‘Cabernet Sauvignon’ fruit and wine quality.

Keywords: new tips; ‘Cabernet Sauvignon’ grape;wine; quality
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Fig. 1 Total sugar and acid concentrations of wine grape in different regions
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FEERE™ S MO GME N 6 MECT SR

R bR R AR L B R BOR, HEE
¥ 2 BETE TR R D A B (B B i A S PR A L
KRk A R 278 8 (B0 I BE 40 s e D 4 B
B IR L IR RS AE ] B AT AR e, A BN
R W J5 B 48 B 4R AL B R A 5 B R
SPSS 17. 0 B %t 77 BB 22 1L AR B el K 37 A S5 T

BEAT BB 49 3 A RO AR AR (R L SRR B
HOTERE . R 2 AT SR IEE R F 1 /et 2 4
TG 1 BRSPS 77, 405 %6, 58 2 %
SHITERRAR 21, 01296, 5% 2 > B4 1) B A BT ik 3R
7 98.417% ULBA 2 A 3 RE AR AR R R
TREHRA R4 5 B 1 DAL R 4 4 1 B

17



HF B L 2017008):14~19

—s— KM {0, Delphinidin
—— FE {0 F Petunias
“jlﬁ'é:r_‘ii*”

‘Cabernet Sauvignon’

—o— RAG5{0F Cyanidine
—o— HiZE{aEMalvidin

—a— 2524 {0 3 Peonidin
— S0 Total anthocyanin

‘Merlot wander’

18 100
= 16} = 90F
Z Z gt
2 14 0
£ E 70}
we T HE 6ol
L2 9 =
i g g s0r
dez gt e gl
= 5 of = S a0t
£ 4f £ 0
=1 =1
£ Ll < 10t
0 0 i 1 1 1 1 1 1
0 10 20 30 40 50 0 10 20 30 40 50
FEL Days/d FEL Days/d
4 MBEFFEACEDEAESETANRE
Fig. 4 Content variety of several anthocyanins in wine grapes during their maturing
*2 FENSHFEER RRTIE
Table 2 Characterisic values and cumulative contribution rate of the main elements
F A FRIEE TUHRE BHTIE
Principal component Characteristic value Contribution rate/ % Cumulative contribution rate/ %
1 3. 870 77. 405 77. 405
2 1.051 21.012 98. 417
3 0. 064 1. 289 99, 706
4 0. 009 0.178 99. 884
5 0. 006 0.116 100. 000
STFHERIYI R BT 6 MR T 2 A ER  BENRS RSN EEHITREAE BT R
45 BREIRE] T RS H Y . FHE 1 BRr(YOME 2 TR 5 WERAER

mZ 3 AL AT 1 FEEHATAGR ., W
BEHECR REFOE 4 MELEER SN
BTt R, I T8 A B AT 0. 603~0. 985, KT 2
FERHBEFOENRAEFHEER 2 MIFRER
1R 7R B M AR, L TR 3R e & 4 ) SR 0. 988.,0. 778,
9y BB A AN FR 3T 3 L W BE (R B

XD REHORX) AHARX) BEFAER
(X0 AR X)X 5 MERR o REMER, FHi
1 ERAa] IRBCK. Y, =0. 388X, +0.029X, +
0. 392X, —0. 264X, +0.052X; ;55 2 3 {40 o] LR IR
H.Y,=—0.181X, +0. 408X, —0. 185X, +0. 726X, +
0. 052X; ,

=3 FE RSB ETERE
Table 3 Component matrix
- %= iyl 23 Tkt IR 43 ERAT4E M Bor ZPUERE
der Components load matrix Rotate components load matrix Scoring coefficient matrixes
ex

EF 1 Factor 1 HF 2 Factor 2

HF 1 Factor 1

HF 2 Factor 2 ¥ 1 Factor 1 HF 2 Factor 2

EHEEE Delphinidin 0. 915 —0. 374 0. 976 0. 158 0. 388 —0.181
KHEHME Cyaniding 0. 920 0. 349 0. 603 0.778 0. 029 0. 408
A52G4 K Peonidin 0.922 —0.381 0. 985 0.156 0.392 —0.185
IRAES B E Petunidin 0.593 0.796 0. 091 0. 988 —0.264 0.726
A K Malvidin 0.992 —0.100 0. 899 0.432 0. 269 0.052

3 &g RAKEH, B R F OSBRI,

BHTTER R BB OB ENE T TERZ
AR 5 M RFENEL AT 6 FEAHE SR, 4R
KW BREHET S ANAOR, GERAR M
BREAEFHORBEFORSHOR, RLEEQ

18

H TS e A R A — e AR R & L Y FE (B
19 B L 32 1 3 A ik i AT 0 A, 200 B R
Wi 2 f sy, H RIS IR AR A R 98. 41706, 4 1
ERANTLORRFEOR MBEAR. REH



HF B L 2017008):14~19

BEE 2 ERNTNERFORNREHOE.

RIS R G2 A BRI T BRI A R AR
B, AIRE E A ES S ARG LRt T E
EEISR, HERE A& A A R R AR AL T HE
BE5h,

S &30k

(17 BREE, B/, BE5% M, 28 HPLC M @ & M AT R L
[T SEig5286 % , 2013(4) - 1704-1709.
(2] WEX.Fh. 20l 5 A48 NECTFENMEaNER
AR &R 54 AR %M, 2011(3) . 328-336.
(3] Akscte,x) s 3 HaEE P RaF MM R & &S5,
2011(4) ;169-172,176.
(4] Emg. FE-XBEHE S WA NEEMNRRLID). %
U H AR MBI R, 2011,
(5] XURNEE, B0, X AL, 21780 25700 vh 76 (20 48 B ol 2 4 I M 5
H#HE]. PEL RS, 2010,43(12) :2518-2526.
(6] T4, TR HEHEFHECEFRFAICRIL PAEEHSHE
8 ,2002(2) :25-29.
(7] HER. HESHEWECEE HPLC RSN ST
[D]. ¥¥ . B LA MBI B R 2%, 2005.
(8] Z4ff, 25l Je 4T 4. WU AR G- S KW B & L P e
FLIT. 255 i 24 » 2011(12) : 2240-2243.
(o0 A4, 2, o B 2. S [ 7l L 0 85 Y P A8 6 9 B A 40
L7 PadbRARBIE K24 CH R BHFEIRD ,2013(6) : 195-201.
C10] XUmM4E , 5 f XU RES. £1 7% %500 v 1 6 0 5 B B & A R 5T
SR, P ER RS, 2010(12) : 2518-2526.
(110 xi—fe . #hanse, T80 & 2K R st B0, & =R

1#,2009,28(8) :5-9.

[12] RENTZSCH M, SCHWARZ M, WINTERHALTER P, Pyrano-
anthocyanins-an overview on structures, occurrence, and pathways of
formation[J . Trends Food Sci Tech ,2007,18(10):526-534.

[13] Brokid. 208 & W BB R HERLTL Rk TR, 2004,20
(81):18-24.

[14] FHRIR. M0 3R 21 % %5 10 B a0 2 P 28 6 1 B9 AL LA AR 5T
[D1. b5 v &l K 2, 2006.

(157 FPIR, BOK T il B % T PR e o 72 v B 0 AR AL LR BT
7. A EmR3E , 2006(11) -28-30.

[16] FEBA PML, B8, 5. M2 INABBREH S E L EMEERT
REBILERERL. PG 5HE,2013(2) :59-62.

(17] VLEE, R 3. T B B 2 <R KA B 2R LT 1. vade ks
BE2E »2008,2(4) :123-126.

(18] SKZEFN, 2= Eh, Ef sk, 5. S5 W 70 4 4 78 fR 8 %2 e 00 B
FEON. WWPRARS,2004(2) 1 2-5.

(197 HWEHE W2 LAEES ST FoT R FESEID]. 7
B TERF,2014.

[20] BIHR . ¥ IR, F. M2 LA B R B HEEF RS
S HTRFFELT]. AL MR 3% » 2005, 36 (12) - 87-90.

[21] NUR A T,CHE M Y,RAJA R N,et al. Use of principal compo-
nent analysis for differentiation of gelatine sources based on polypeptide
molecular weights[J]. Food Chemistry,2014,151(5) :286-292.

[22] GUILLEN- CASLA V, ROSALES - CONRADO N, LEON -
GONZALEZ M E,et al. Principal component analysis (PCA) and multi-
ple linear regression (MLR) statistical tools to evaluate the effect of
E-beam irradiation on ready-to-eat food[J]. Journal of Food Composition
and Analysis,2011,24(3) :456-464, doi:10. 1016/]. jfca. 2010. 11. 010,

Determination and Principal Component Analysis of Anthocyanins in
Mature Process of Wine Grapes in Eastern Helan Mountain

GE Qian, YANG Chunxia,NIU Yan, WU Yan,ZHANG Fengfeng
(Quality Standards and Testing Institute of Agricultural Technology , Ningxia Academy of Agriculture and Forestry Sciences,
Yinchuan, Ningxia 750002)

Abstract: The qualitative and quantitative analysis of red grape wine for 6 kinds of anthocyanins by HPLC in
eastern Helan Mountain were studied. The content of anthocyanins component in °Pinot noir’ ¢ Cabernet
gernischt” Merlot wander’ ‘Selah”’ ‘ Cabernet Sauvignon” were determined. The principal component method was
conducted in garden field, Yuquanying and Yuma chateaus. The results showed that six kinds of anthocyanins
could be simplified into four, principal components and the cumulative variance contribution rate could reach
98. 417%. The first principal component mainly contained peony pigment, pigment delphinidin, mallow ,cornflower
pigment, the linear regression function for Y; =0. 388X, +0. 029X, +0. 392X, —0. 264X, +0. 052X ; the second
principal component mainly contained petunias pigment and cornflower pigment, the linear regression function
Y, =—0. 181X, +0. 408X, —0. 185X, +0. 726 X, +0. 052 X;.

Keywords : wine grapes;anthocyanins;contents analysis; principal component analysis
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