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Investigation and analysis of Provence tomato quality in Ningxia

WANG Yang', HU Hui’, LIU Xiaojiao', LIU Shiwei', YANG Xiuxiu’, WEN Xueping', LI Chunjiang',
JIANG Xueqin'

(1. Horticulture Technology Extension Center of Ningxia, Yinchuan 750001, Ningxia, China; 2. Agricultural Technology Extension
Service Center of Yinchuan, Yinchuan 750001, Ningxia, China, 3. Yuanzhou District Rural Practical Technology Training Center of
Guyuan, Guyuan 756000, Ningxia, China)

Abstract: To explore the quality advantage of Provence tomato in Ningxia, a quality survey of Provence tomato was con-
ducted in different planting areas and different cultivation techniques. The membership function model and principal com-
ponent analysis were comprehensively used to compare the quality differences. The soluble solid content of Qingtongxia
Lianhu tomato was 5.57%, the content of vitamin C was 19 mg- g”, the content of total acid was 3.1 g-kg", the content of
potassium was 183 mg - g', the content of calcium was 7.6 mg - g, the ratio of glutamic acid to aspartate was 4, which
was considered the optimal ratio. In Pingluoxian, Provence tomato grown with the "three-zero" green planting tech-
nology showed a 3.3%-8.63% increase in total amino acids content, a 3.4%-3.9% decrease in potassium content, and a
10.2%-21.5% increase in calcium content. The comprehensive evaluation of principal component analysis is the best. The
quality advantage of Provence tomato in Ningxia is prominent. The application of the "three-zero" green planting and
earthworm manure to improve quality and efficiency can promote the formation of fruit nutrients and further improve the
quality of Provence tomato.
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Table 1 Descriptive statistics of fruit quality of Provence tomato
R FE A% Quality index
28 wCATEYE  wCEED  wCAERD B w() w(H wtEZR O wlEEREER)
Parameter EiPIA YD) Total sugar Total acid Sugar- Calcium  Potassium  Vitamin C Total amino
Soluble solid  content/ content/ acid ratio content/ content/ content/ acid content/
content/% (g-gh (g-kg" (mg-kg" (mg-g"h  (mg-g") (g gh
“FH{E Mean 6.72 2.08 3.47 6.14 97.34 200.6 12.9 0.63
FrifE Z Standard deviation 0.438 0.217 0.611 1.216 8.596 26.783 2219 0.037
77 % Variance 0.192 0.047 0.373 1.479 73.883  717.3 4.925 0.001
% /MA Minimum 6.1 1.9 2.8 456 88.1 178 10.4 0.58
% KNAH Maximum 73 2.4 4.17 7.69 109 241 16.5 0.68
14 Range 12 0.5 137 3.13 20.9 63 6.1 0.1
A5 53 23 Coefficient of variation  0.065 0.104 0.176 0.198 0.088 0.134 0.172 0.059
8 r a
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Qingtongxia Litong Pingluo Jingui, Helan Helan horticultural

X Survey area

T AFENG PR B AR 0.05 KT ERRE. T

Note: Different small letters indicate significant difference between treatments at 0.05 level. The same below.
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Fig. 1 Comparison of soluble solids content in Provence tomato
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Fig. 2 Comparison of sugar and acid content of Provence tomato
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Fig. 3 Comparison of vitamin C content of Provence tomato
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Table 2  Statistical analysis of amino acid content in Provence tomato

(g-gh

- B B 2 i AR R
LIRS Amino acid species ﬁ%ﬁ@%ﬂi . Mﬁlz %E% é%fi Fedb Z{a{ﬁ;:’jé ije;ﬁ%cfilt
Qingtongxia Litong Pingluo Jingui, Helan Helz?n error of variation
horticultural park
BETRE LR 5 BEE Glu 0.300 0.260 0.320 0.340 0.360 0360  0.116
Amino acid content of KITREE Asp 0.075 0.078 0077  0.081 0.099 0100  0.119
umami flavor /it Subtotal 0375 0338 0397 0421 0.459
R LR O & Ala 0.016 0.015 0.016 0.014 0.021 0.003  0.165
Sweet amino acid content HE W Gly 0.019 0017 0019  0.016 0.016 0.002  0.087
il &R Pro 0.027 0.025 0.018 0.018 0.021 0.004  0.187
L2 R Ser 0.026 0.026 0.025 0.021 0.023 0.002  0.090
/Nt Subtotal 0.088 0.083 0.078 0.069 0.081
05 B RS R RNEZ R Phe 0.021 0.020 0.018 0.021 0.021 0.001 0.065
Aromatic amino acid content & 457 1% Tyr 0.013 0.012 0.012 0.012 0.013 0.001  0.044
/It Subtotal 0.034 0.032 0.030 0.033 0.034
HAh LR 2 H% R Lys 0.025 0.025 0.026 0.023 0.023 0.001 0.055
Other amino acid content KA Arg 0.014 0014 0014 0014 0.014 0.000  0.000
% 2 His 0.010 0.010 0.011 0.011 0.010 0.001  0.053
52 Leu 0.025 0.022 0.025 0.021 0.021 0.002  0.090
755 1% Thr 0.019 0.018 0.019 0.018 0.017 0.001 0.046
G TR Val 0.016 0.015 0.017 0.014 0.014 0.001 0.086
SRR e 0.014 0.012 0.014 0.013 0.012 0.001  0.077
HZBR Met <0.0023  <0.0023 <0.0023 <0.0023  <0.0023
AR 4 & Total amino acid 0.610 0.580 0.630 0.640 0.680 0.037  0.059
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Table 3 Quality correlation coefficient matrix of Provence tomato

EEETEY SR SESE ARES=E mes fMeE gem Ccom BERRLL LR

R Index Soluble solid Total sugar  Total acid Calcium  Potassium  Vitamin C Sugar-acid  Total amino
content content content content  content content ratio acid

VAP 1.000

Soluble solid content

AR 0.795 1.000

Total sugar content

MRS -0.089 0.027 1.000

Total acid content

8 Calcium content  0.279 0.742 0.479 1.000

% & Potassium content —0.902%* -0.768 0.261 -0.169 1.000

bR C o R 0.185 -0.203 -0.797 -0.622  -0.116 1.000

Vitamin C content

PEIRLL Sugar-acid ratio  0.385 0.437 -0.881* -0.047 -0.553 0.566 1.000

e vasSny -0.228 -0.474 -0.009 -0.275 0.571 0.520 -0.256 1.000

Total amino acid

T FRIRAE 0.05 /KT R

Note: * indicate the correlation was significant at 0.05 level.
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Table 4 Principal component eigenvector and the

cumulative contribution rate

-
Quaty e

AL T4 7 & Soluble solid content 0.853  -0.002
43 C &4 Vitamin C content 0.061  -0.951
S5 BE4 & Total sugar content 0.908 0.327
R & & Total acid content -0.298 0.899
1% & Potassium content -0.938 0.060
5% i Calcium content 0.411 0.736
PEBR L Sugar—acid ratio 0.674  -0.621
F R 5 & Total amino acid -0.571  -0.355
LA Eigenvalue 3.474 2.876
7 ZETTHR® Variance contribution/% 43428  35.947
ST ZE Cumulative contribution rate/% 43428 79375

TTHR R N 43.428%F1 79.375%. {E5— E 0
PC1 1, it A 52 S8 & B 3 54 0.908, /2 PCI
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X 2 AN 3 B BVRFAE [9) B A0 X1~X8 i T3 $8 A5 2L
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F1=0.246X1 + 0.261X2 — 0.086X3 + 0.118X4-
0.017X6+0.194X7-0.164X8;

F2=-0.001X1 + 0.114X2 + 0.312X3 + 0.256.X4 +
0.021X5-0.331X6-0.216X7-0.124X8
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Table 5 Comprehensive score and excellent ranking of

fruit quality of Provence tomato

F R 155>

X Principal component D 1H HE4
Survey area factor score Dvalue Rank
PCl1 PC2

F 4T Qingtongxia  —36.305 22.816 0.527 3
Fi@X Litong -34.420 24.382 0.687 2
%' & Pingluo -31.780 27.594 0.978 1
PR -50.558 27.923 0.453 4
Jingui, Helan

B B2 -44.290 21.141 0.183 5

Helan horticultural park
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