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Abstract: In order to determine the core quality index of Cabernet Sauvignon wine grape in Hexi Corridor,
we established a comprehensive evaluation model for Cabernet Sauvignon wine grape quality. Six samples
of Cabernet Sauvignon wine grapes were collected from three representative orchards of Zhangye, Wuwei
and Jiayuguan, and the quality of Cabernet Sauvignon wine grapes was determined. The core quality index
of Cabernet Sauvignon wine grape was determined by principal component analysis and cluster analysis.

The analytic hierarchy process was used to determine the index weight and establish a comprehensive eval-
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uation model of Cabernet Sauvignon wine grape quality. The results showed that: (1) there were signifi-
cant differences in quality indexes of Cabernet Sauvignon wine grapes from different producing areas. The
contents of fructose, sucrose, oxalic acid and citric acid of the Cabernet Sauvignon grape in Guofeng Wine
manor of Zhangye City were higher than those in other areas. The contents of soluble solids, soluble sug-
ar, total phenol and malic acid were kept at a high level in each producing area. (2) Correlation analysis
showed that there was a very significant positive correlation between glucose content and soluble solids
content, fructose content and soluble sugar content in grape fruit. Solid ratio and sugar-acid ratio were sig-
nificantly negatively correlated with titratable acid content. (3) Combined with principal component analy-
sis, cluster analysis and correlation analysis, we found Ve, tannin, fructose and solid-acid ratio were de-
termined as the core quality indexes of Cabernet Sauvignon grape. The comprehensive evaluation model for
grape quality of Cabernet Sauvignon was established by analytic hierarchy process (Y=0. 0960 Vc content
+ 0.1611 tannin content + 0. 2771 fructose content + 0. 4568 solid-acid ratio (all index contents were
standardized). It is found that Zhangye is the best Cabernet Sauvignon grape producing area for fruit quali-
ty in Hexi Corridor. Fruit Vc, tannin, fructose and solid-acid ratio are the core quality indexes of the

Cabernet Sauvignon grape. The established evaluation model can be used to comprehensively evaluate the

quality of the Cabernet Sauvignon grape.

Key words: Hexi Corridor; Cabernet Sauvignon; quality evaluation; core index; evaluation model
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Table 1  Specific information of different producing areas

7= ML Origin i FR A Geographic position A 4 3 R iquﬁ T
It ik Mean annual Meﬁiﬂ:iu'll Frost-free o0 <yl
7 3 Fiﬂl_q‘ Address QﬁJﬁl(E) 4 ;ﬁ (N) lemp/eﬁrglure precipitation season Agrotype
No. Origin Longitude Latitude C /mm /d
A N S e o e A R R S BRE T HE 4
X1  Wuwei Forestry Science Liangzhou District,  102°42'21, 38"  38°2'38.13" 7.8 191. 00 150 A‘ *‘v /11 candy 1
Research Institute Wuwei City ravelly sandy loam
e U Xl L B .
X2 %H%@‘.”’im Airport Road 98°21'1. 65" 39°19'55. 04" 7.4 85. 30 130 UL o
ixuan Wine Manor Jiayuguan City Irrigation and silting soil
. R T R £
xg BRARE Mingin Country, 103°6'22. 37" 38°32'1.73" 8.1 127.70 162 KAREL o
Suwushan Forest Farm Wuwei City Gray brown desert soil
I R M X .
x4 S I Liangzhou District,  102°52'14. 96"  37°50'12. 16" 7.9 191. 00 160 PREDEE
Mogao Vineyard Wuwei City Gravelly sandy loam
; s T KA T I 9 L j4a
X5 FERHE A Linze Country. 100°19749. 36" 39°15'22. 12" 7.7 130. 9 176 AEUERE
Guofeng Wine Manor Zhangye City Red gravel soil
i R R B .
xg SR Mingin Country, 103°26'2. 317 38°39'54. 22" 8.3 127.7 162 AL

Xiabolan winery Wuwei City

Aeolian sandy soil
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Table 2 Basic quality indexes of Cabernet Sauvignon grapes from different regions

L AT o o Ve R AR
Origin Soluljl;sohd Solub/lg/sugar Tllra)ﬁolc acid T/otal pherﬁx(ghc T:mmri1 J(mg e g Solldiamd SUgarfamd
/7 /N /' /(mg+g ) /(mge+g ) ratio ratio

X1 22.704+0. 29bc 19.7340. 13b 0.427+0.04d 20.392£0. 45ab 6.9740. 15¢ 0.154+0.02b 54,81+6.63a 47.63+£5.71a
X2 23.6740.56a 19.8740. 19ab 0.65+0.02ab  19.7240.35b 7.2940. 43bc 0.124+0.01c¢ 36.26+1.06¢c 30.46E1.17¢
X3 22.17+0. 39bc 20.30%+0. 37a 0.67+0.05a 20.79+0.41a 8.4210. 15a 0.104+0.01c 33.42=x2.88¢ 30.54+1.63c
X4 22.19+0. 36bc 19.36=+0. 17be 0.47+0.03d 20.89+0. 44a 7.2140.43bc 0.164+0.01a 47.92+3. 64ab 41.77+2.61ab
X5 22.87+0. 28ab 20.0140. 37ab 0.56+0.02¢c 20.20+0. 27ab 7.70+0.18b 0.1440.00b 40.68+1.43bc 35.61+1.71bc
X6 21.77+0.47c 19.0540. 24c¢ 0.58+0. 04bc 20.60+0. 19a 7.0940. 28bc 0.1540.01b 38.14+3.72¢ 33.35+3.02¢

[ B A [E] NG A R H X A 0. 05 /K F- 25 5 i 35 (P<<0. 05) , 4% 3 [

Note: Different lowercase letters within same column indicate significant differences among regions at 0. 05 level (P<C0.05), The same as Table 3
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Table 3 Components and contents of sugars and acids in grapes of Cabernet Sauvignon from different regions
7 AR £33 TERE HR WA R R Fr iR
Origin Glucose Fructose Sucrose Oxalic acid Tartaric acid Malic acid Citric acid
X1 92.7840. 18bc 94.85+0.52b 5.80+0. 39a 0.16=40.03a 7.12+0.15b 2.10%£0. 05¢ 0.08%+0.01c
X2 99.1340.61a 95.0040.67b 4,83740.05b 0.0940.02b 6.61+0.29c 2.21-0. 04bc 0.100. 02bc
X3 91.23+0. 75¢ 97.03£0. 56a 4.05+0.61b 0.15+0.02a 7.81£0.06a 2.35+0.07a 0.13£0. 03abc
X4 92.1840. 82¢ 92.6140.57c 5.97+0. 32a 0.13740.01ab 5.86+0.06d 2.274+0.07ab 0.1440.02ab
X5 94.214+1.16b 96.3140. 62a 5.70+0. 28a 0.1540.02a 6.94+0.11b 2.24-4+0.05ab 0.174+0.03a
X6 89.1040.41d 87.8540.37d 6.36+0.29a 0.114£0.02ab 5.4640.12e 1.86+0.05d 0.1520.02ab
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Table 5 Principal component analysis of 15 quality indexes in grape fruits of Cabernet Sauvignon from different regions
1845 Index PC1 PC2 PC3 PC4

ALY PEE B ) Soluble solid 0.48 0.24 —0.82 0.17
% MBS Soluble sugar 0.92 0. 36 0.11 0.05
Tl A #R Titrable acid 0.75 —0.66 —0.01 —0.08
B Total Phenolic —0.35 0.04 0.87 —0.10
B4 Tannin 0. 80 —0.09 0.58 0.07
Ve —0.93 0.26 —0.05 0.23
[& /2 kb Solid-acid ratio —0.63 0.77 —0.11 0. 00
BHB2 b Sugar-acid ratio —0.61 0.79 0.00 —0.02
Hi % HE Glucose 0.49 0.14 —0.82 0.22
B Fructose 0. 80 0.57 0.01 0.17
JEFE Saccharose —0.94 —0.03 —0.11 0.27
HR Oxalic acid 0.08 0.70 0.61 0.05
WA fR Tartaric acid 0.78 0.52 0.22 —0.17
FERR Malic acid 0.70 0.40 0.18 0.33
FrElR Citric acid —0.08 —0.50 0.49 0.70
FEfEE Characteristic value 6.92 3.45 3.17 0.88
77 22 5k Rate of contribution/ % 46. 10 22.97 21.16 5.86
ST 22 51k % Cumulative contribution rate/ % 46. 10 69.07 90. 23 96. 10

FEHT 4 A F s RO 22 TRk A F 96.10% vl 5 10 15 20 28

FF L AE TS BT DR AR R 4 2 SR D 55 Oxalic acid

BIRVE 1 2RBET Ve  HER B . TIHERM ¥& R Citric acid H

SRR A 2 RRE T IT WA TR BN 3 K
BT RWEM A NE; 5 4 RTINS .
A [ R 9 1 R L RORE R L . e RO —JE Y
JF R AR ELA B R DG L Ol Ak B A B Y, Tk
A 1 AR AR I bR . 7255 1 8P, Ve 7
B — T A e W A, B Ve 5T
fig 22 ) LAt 25 AR e, B DLk #% Ve fE RS 1
KARPR RO FESE 2 K BT AR — 58 = E
Ay TP A A Y e A A BT AR BTN SR 2 28R
B0 5 55 3 e rp BUME 5 T V5 M R LA B BB Y
FHIOCHE, H 5 A R SRR A B A e, BT
DIk R BEIE NS 3 R RIS bR s R4 4 2o,
[ R L 7E 58 — B o b oy e TR L, HLES 3 3%
Hh T Y SRR O 2 R A8 S I R R BRI A R
i, T DA PR R LA 2 4 AR R AR R
W 445 6 7 25 SR S92 4% R A R TRD ) A 6 R T g
IIMT OSSR R R Ve, By SRR R L 4 A
R R 25 5 PPN © IR B R 7 1 SR S

A % 72 BR Titratable acids i
3E AR Malic acid J i

5 Tannins

i A1 R Tartaric acid ﬂ—V
JE B Sucrose

i % B Glucose
S B¥ Fructose

ALY VEBE Soluble sugars
J2\} Total phenols ;|»
AL B TE4 Soluble solids

[% P& tt Solid-acid ratio
BEEZ b Sugar-acid ratio

1
Fig. 1

AN TR 7 ¢ A% B B A A 45 o ST A I SR 2K 4 B
Cluster analysis of quality indexes of Cabernet

Sauvignon grapes {rom different regions

ol 18 R R I E 7 E
FEFESY o3BT 4 A dh BT B0 oI d Bk R 0 4
RS BRI Y AR B 2 T a8 R AR B ik GR
6 X B ZH 5 b A T B AT O 00 A9 B iR AR AR

2.6



824

(LA <7/ B 41 4%

x6 TEEERELOINRE
Table 6

Calibration of judgment matrix

R BE Scale

168 Explain

1

FER A8 bR B AL B 2 1t means that the two indicators are of the same importance

3 TR — BRI S — 8RS 0 % Indicates that one indicator is slightly more important than another
5 TR — MBS — 4845 W 5 % Indicates that one indicator is obviously more important than another
7 TR — B — A~ F8 b5 21 8 % Indicates that one indicator is more important than another
9 TR — BRI 5 — A8 5% 5% B % Indicates that one indicator is more important than another
2.4.6.8 20 bR B AR AR A T (% FR Rl Each is the intermediate value of the above two adjacent judgments
*x7 FIEEBFERNERE
Table 7 Judgment matrix and index weights
LD Ve #15% Tannin S R %ﬁf"ﬂ i U
Index Fructose Solid-acid ratio Eigenvector Weight
Ve 1 0.5 0. 33 0.25 0. 38 0.096 0
15" Tannin 2 1 0.5 0.33 0. 64 0.161 1
SHE Fructose 3 2 1 0.5 1.11 0.277 1
[# ¥R Lt Solid-acid ratio 4 3 2 1 1. 86 0.465 8
x8 ZULERBBEREALELEREARES
Table 8 Standardized processing results and quality scores of core index data
7= H FRiEAL AL B 45 S Standardized processing result Y 4
Origin Ve i Tannin M Fructose [& 7 kb Solid-acid ratio Synthesis score Ranking
X1 0.70 0.51 0.76 0. 00 0. 36 6
X2 0. 38 0.83 0.78 0. 80 0.76 2
X3 0. 00 0. 00 1. 00 0.61 0. 56 4
X4 0. 55 0.76 0.52 0. 44 0.52 5
X5 0. 89 0.77 0.92 0.92 0. 90 1
X6 0. 85 0.63 0. 00 0.92 0.61 3

FIWTAERE (£ 7). IWFE 7 WAL & X Ve, B R
Bl TR LG 4 T5URZ G ot T 46 A K A 4 o 140 7 4 G 3
17 AHP JZW B W58 GF R J7 3 R AR L 43 B %
F| 4 TAZ O F8 bR 09 R AE 17 & 53 51 R 0. 38.0. 64,
1. 11 FA 1. 86,4 JHUAZ L4 A B X 1 09 A B0 1A 43 ) 4
9.60% .16, 11% .27. 71 % F1 46. 58 % . FRr b=z 4b,
I L RRAE ] 5 A S B KRR ARy 4. 03, 8K )5
P KAFFAEAR A 2] CTH 0. 01,4 By I W7 5E
P o Ay R AT A BE L — B0k RIE R 0. 89,38 i CI
5 RIMEIAEAE CR AN 0.012(<20. 10) , B
AU 50 i A2 — SROPE A B, TR T A AL
AT 2. W aT DU SR L AT SR X ¢ AR
AT R 2 AL S T 5 MR K, Ve FER T Y R
FHXFEE /N
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2 i B A R =2 (R A BT 22 S, IR, AT SR S
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A% 77 HL 7 8 B 0 7 308 VE S SHAR R I A 4 Y 2
FAE ; FWE A E ] 48 B, 7E 3 EE FE P SRR
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EE WA REG TN A YEGEEH) =
0.0960X Ve & & AR MEALIE + 0. 1611 X FL7* % &
(bR AL A+ 0. 2771 X S0 & & 09 5 ikl +
0. 4568 X [ 2 Lk bR fE (B . % RZE 5PN 7 R AR
HH T A5 7 1 AR S A A L AR 8L SR AR 4 il
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