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Comprehensive evaluation of fruit quality of a new delicious
kiwifruit variety ‘Ruiyu’

WANG Yi'?,LEI Jing'? ,CHEN Cheng®,XU Ming"? ,BING Haoyang'*?,LEI Yushan'"

(1 Shaanxi Rural Science and Technology Development Center , Xi’ an,Shaanxi 710054 ,China;2 Shaanxi Kiwi fruit Engineering
And Technology Research Center , Xi’an,Shaanxi 710054 ,China;3 Zhenjiang Institute of Agricultural Sciences in Hilly Area of Jiangsu
Province, Jurong, Jiangsu 212400 ,China;4 Shaanxi Bairui Kiwi fruit Research Co,Ltd. ,Xi’an,Shaanxi 710054 ,China)

Abstract: [Objective] Comprehensive evaluation of fruit quality of ‘Ruiyu’ was conducted by compa-
ring with other eleven delicious kiwifruit varieties. [ Method) Kiwifruit trees for testing were from the
germplasm nursery of Xi’an kiwifruit test station. Fruit weight and fruit shape index were measured after
natural softening at room temperature. Fruit firmness, soluble solid content,dry matter, titratable acid, sol-
uble sugar content and vitamin C content were determined when the fruit was ripen. Then,variance analy-
sis,correlation analysis and principal component analysis were used to comprehensively evaluate fruit quali-

ty. [Result) Compared with other eleven delicious kiwifruit varieties,the single fruit weight and titratable
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acid content of ‘Ruiyu’ were the lowest of 81. 11 g and 0. 83% , fruit shape index and vitamin C content
were in the medium range of 1. 42 and 83. 53 mg/hg.and dry matter, soluble solids content, soluble sugar
content and sugar-acid ratio were the highest of 24.50%,21.28%,12.09% and 14. 53, respectively. There
were significant positive correlations between soluble solids content and dry matter, soluble sugar content
with correlation coefficients of 0. 949 and 0. 868, respectively. Besides, there were significant positive corre-
lations between soluble sugar content and dry matter, vitamin C with correlation coefficients of 0. 900 and
0. 841, respectively. There was a significant negative correlation between titratable acid and vitamin C with
correlation coefficient of —0. 739. Three principal components were extracted by the principal component a-
nalysis. The main component 1 carried the information by dry matter, soluble solid content, soluble sugar
content, sugar-acid ratio and titratable acid. The main component 2 carried the information by vitamin C
and fruit shape index. The main component 3 carried the information by fruit weight and fruit firmness.
[Conclusion) Dry matter,soluble solid content,soluble sugar content and sugar-acid ratio of ‘Ruiyu’ were
significantly higher than other several varieties,and the comprehensive quality was better. Through princi-
pal component analysis, the twelve delicious kiwifruit varieties were in the decreasing order of *Jinkui’,
‘Cuixiang”’, ‘Ruiyu’, ¢ Haiyan’, ‘ Yate’, ‘ Xuxiang’, ¢ Chenguang’, ¢ Guichang’, * Qinmei’, ‘ Qiuming’,
‘Hayward’, ‘Miliang-1".

Key words: delicious kiwifruit;fruit quality; comprehensive evaluation;principal component analysis
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Table 1 Origins and maturation periods of different kiwifruit varieties
i i JE 7 TR0 b A i JE 7 Tt i A
Cultivar Country of origin Maturation periods Cultivar Country of origin Maturation period
iy LY ER 9 HTH KR—5 T rE RURL 10 A T4
Ruiyu Zhouzhi, Shaanxi Late September Mi!iang*l Fenghuang, Hunan Late October
7 B i 9 51T 8 il B 10 1 F )
Cuixiang Zhouzhi, Shaanxi Late September wang Zhouzhi, Shaanxi Late October
%% B v % 10 1 thfy St Bk Hubei 10 1 F 4
Qinmei Zhouzhi, Shaanxi Middle of October Jinkui Late October
& LI R M 10 A 4y kA [SEPEE 10 T4
Xuxiang Xuzhou, Jiangsu Middle of October Qiuming Zhouzhi, Shaanxi Late October
R TLIR ] 10 A b4) RS F = 10 A T4
Haiyan Haimen, Jiangsu Early October Hayward New Zealand Late October
IS TN 10 A 4) I 45 S 10 A T4
Guichang Ziyun, Guizhou Middle of October Yate Zhouzhi, Shaanxi Late October
1.2 SEERMNE L.2.7 ®AFC&E HHMEEmE",

g SR S A (] S 0 2 N R i‘ﬁ%ﬁ/
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Table 2 Comparison of fruit quality between twelve kiwifruit varieties
e A ; e WEBR Lt
A 1= v 3 N . =}
. ORI e pwms mewsv P M Az c/ Soluble
i Fif Jiht/g Fruit ., EER/ Y b/ % - i
Nt . (kg + cm™?) Dry Soluble . (mg -+ hg™ ') sugar/
Cultivar Fruit shape . Titratable Soluble PPN
. . Hardness matter solids . Vitamin C Titratale
weight index acid Sugar .
content acid
#i E Ruiyu 81.11 f 1. 42 be 0.71 b 24.50 a 21.28 a 0.83 g 12.09 a 83.53d 14.53 a
# 7 Cuixiang 92.86 cdef 1.47 b 1.02 a 21.78 b 18.38 b 0. 86 fg 11.05 b 104.70 ¢ 12.86 b
% 3 Qinmei 128.53 a 1.08 e 1.04 a 16.54 g 13.83 g 0.83 g 6.79 { 90. 70 cd 8.21d
7 Xuxiang 82.51 f 1.35 cd 0.67 b 18.03 def  16.44 cd 1.01d 8.36 d 79.90 d 8.26 d
W #i Haiyan 90. 14 def 1.62 a 0.70 b 20.27 ¢ 17.03 ¢ 0.93 ef 9.83 ¢ 89.38 d 10. 68 ¢
K Guichang 97.71 bede 1.69 a 1.00 a 18.64 def 14.38 g 0. 88 fg 7.27 ef 78.45 d 8.29 d
k% R —5 Miliang-1 132.66 a 1.65 a 0.85 ab 18.38 def  15.72 de 1.11 ¢ 7.87 de 54.53 ef 7.09 de
J& % Chenguang 101.76 bed 1.28 d 0.77 ab 17.51 fg 14. 85 efg 1.22 b 9.56 ¢ 93.90 cd 7.81d
4 Wt Jinkui 106. 17 be 0.99 e 0. 84 ab 18.12 def 14.33 g 1.45 a 8.00 de 167.05 a 5.56
W Qiuming 85. 87 ef 1.31 cd 0.95 ab 17.63 ef 14. 65 fg 1.22b 7.58 def  59.90 e 6.24 ef
W 1K 5 Hayward 109.06 b 1.28d 0.90 ab 19.13 d 15. 63 def 0.99 de 7.78 de 43.02 f 7.90 d
I 4 Yate 135.52 a 0.98 f 0.92 ab 18.72 def  16.08 cd 0.87 fg 9.11 ¢ 120.47 b 11.62 ¢

TE RN R BT 5 AR A R 330 7 13 RN 22 e ik

Note: Different letters in each column indicate significant difference( P<C0. 05).

B K- (P<0.05)
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Table 3 Correlation analysis of kiwifruit quality index

) . A ; ; B R
. P mi o mw GO
A0 B mr omm o o SUP pmm wm pm O masc
Quality index Hardness Fruit Fruit shape 7 . Dry matter Titratable Soluble - Vitamin C
. . solids . Titratale
weight index acid sugar .
content acid
i iF hardness 1
PR T AL Fruit weight 0. 430 1
FIE 35 8L Fruit shape index —0.154 —0. 364 1
i Y 9 —0.283  —0.456 0.344 1
Soluble solids content
F ¥ it Dry matter —0.427 —0. 444 0. 290 0.949 " * 1
i £ BR Titratable acid —0.195 —0.390 —0.278 —0.436 —0.462 1
B Soluble sugar —0.424 —0.435 0.178 0.868** 0.900"* —0.294 1
BB Lt _ —0 B _ ( _
Soluble sugar/Titratale acid 0.008 0.101 0.556 0. 009 0.065 0.313 0.174 1
4 & C Vitamin C —0.135 —0.213 0.171 0.840* * 0.865** —0,739"~ 0.841** 0. 050 1

e x x RIRTE P=0. 01 KFAHKEME R .

Note: #* % means significant at P=0.01.
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0.434X;+0.429X—0. 045X, ;
Y,=—0.283X,—0.076X,—0. 494X, +
0.05X,+0.067X;+0. 414X, +
0. 243X, +0. 001X, +0. 656 X, ;
Y, =—0.294X,—0.079X,—0. 515X, +
0.052X,+0.069X;+0.432X;+
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Table 4 Factor loading matrix,characteristic vector and variance contribution rate of each principal component initial factor

W1 4R A F- 3 a7 46 % Component matrix

HRAE 7] i Eigenvector

EELZ F 1 F sy 2 T4 3 F s 1 B % FHSr 3
Index Component Component Component Component Component Component
one two three one two three
T (X B s B _ _
Hardness(X,) 0. 406 0. 365 0.621 0.194 0.283 0.294
LT (X)) o - - - -
Fruit weight(X,) 0.521 0.098 0.623 0. 249 0.076 0.079
RIGHR (X)) B B ) B o
Fruit shape index(X3) 0.408 0.638 0.448 0.195 0.494 0.515
AR 4 (X)) ) ) ) ] )
Soluble solids content(X.) 0.946 0. 065 0.059 0.452 0. 050 0.052
TRXS) 0.970 0.086 0.026 0. 464 0.067 0. 069
Dry matter(X;)
AT R CX) B R B
Titratable acid(Xs) 0. 544 0.535 0.531 0. 260 0.414 0.432
T 3 P (X ) , , )
Soluble sugar(X;) 0.908 0.314 0. 046 0.434 0.243 0.253
IR L (X)
Soluble sugar/Titratale acid(Xs) 0. 898 0.001 0.420 0.429 0.001 0.001
i #E C(Xo) . o - -
Vitamin C(Xs) 0.094 0. 847 0.313 0. 045 0. 656 0.683
At 4 i
J{?‘{E{H(A? . 4.375 1. 666 1.537 4. 375 1. 666 1.537
Characteristic values
; o/
%ﬁﬁt/ﬁ . 48. 608 18.508 17. 080 48. 608 18. 508 17.080
Variance explained
T )
%VI‘W*%}]#A . 48. 608 67.115 84.196 48.608 67.115 84.196
Cumulative variance explained
x5 FAEAMBHRRMERNERIBS
Table 5 Principal component scores of different kiwifruit varieties
T Ry pi=! N neinal o N SCOotes P4 fE 4 al scores
L il & FE 53154 The principal component scores 54 Total scores HeFF
Cultivars Y, Y, Y, Y Order
#i £ Ruiyu 8. 44 53.73 55.93 23.600 3
# 7 Cuixiang 0.76 66. 04 68.76 24,337 2
7z ¥ Qinmei —15.90 52.70 54. 88 11. 399 9
#%: 7 Xuxiang —1.30 49,78 51.82 17.433 6
W #i Haiyan —0.58 55.78 58.07 19.961 4
Ft K Guichang —6.09 47.03 48.96 14.107 8
K B —*5 Miliang-1 —13.53 29.03 30. 23 3. 960 12
J25 Chenguang —7.44 57.77 60. 14 17. 348 7
48t Jinkui —13.56 105. 27 109. 60 31.613 1
] Qiuming —3.55 36.12 37.60 11. 382 10
IR 1% Hayward —6.57 23.42 24. 38 5.305 11
I 4% Yate —14.49 72.63 75.62 19. 316 5
3 W FEVERE & 5 0T E IR R MR LL L [T R 1L 4 iR
> §4 !

T A Rl SR S i JBE L R W) 2R S B R O
I 226 O G ) SRR A 7 2 T O A I, b e]

R 062K RO O 0 95 60 e
US4 VR BB T 2 8
R CRE R R VR
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