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Dynamic Relationship Between the Development of Tomato
Organ and Environmental Element in the Greenhouse

LAI Lirrlingg CHENG Zhthui, TENG Lin CHEN Xue-jin
(College of Horticulture Northwest A gricultural and Forestry University, Yangling Shaanxi 712100)

Abstract; Taking unlimited growth type tomato “Jinpeng No. 1”7 as test material, the dynamic relationship between the
development of tomato organs (plant height (H), the number of green leaves (L), the rate of fruit set(F) and fruit
volume(V)) and environmental elements were studied using regression analysis correlation analysis and path analysis.
The results showed that Xi (accumulated photosynthetic radiation of weekly mean value in the morning)had the greatest
effect on the changes of H, while X5 (accumulated effective soil temperature of weekly mean value in the early night)and
X2 (accumulated photosynthetic radiation of weekly mean value in the afternoon) affected H mainly through their acting
on X1.Xs had the greatest effect on the changes of L, while X14(accumulated effective air temperature of w eekly mean
value in the late night) affected L mainly through their acting on X5. X4 (accumulated effective soil temperature of
weekly mean value in the aftemoon) had the greatest effect on the changes of F, while Xu (accumulated effective air
temperature of weekly mean value in the moming) and X (accumulated effective air temperature of weekly mean value
in the early night), Xu, Xo (accumulated effective soil temperature of weekly mean value in the late night)and Xv
(accumulated effective air temperature of weekly mean value in the afternoon) affected F mainly through their acting on
Xs. X3 (accumulated effective soil temperature of weekly mean value in the morning)had the greatest effect on the
changes of V,while X12, X, Xu and Xe affected H mainly through their acting on Xs.

Key words: tomato; development of organ; environmental elements; regression analysis; path coeffident analysis
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Table 1 Following the different wavelengths of Lorpetalum chindense
var. rubrum Lowpetal red pigment extract absorbance
Wavelength  Acetone Ethanot  Light petroleunr Citric acid-
Water
/nm wa ler water water waler
440 0. 017 0. 440 0.037 0.034 0.023
460 0. 014 0.037 0.033 0.030 0.021
430 0. 014 0.034 0.030 0.031 0.019
500 0. 013 0.034 0.033 0.033 0.019
520 0. 012 0.034 0.031 0.033 0.018
540 0. 011 0.035 0.037 0.029 0.017
560 0. 011 0.036 0.038 0.023 0.016
580 0. 010 0.031 0.033 0.019 0.016
600 0. 010 0.027 0.028 0.018 0.015

W% Absorbency
AO —_— N WA U1 Oy 0 ©

40 460 480 500 520 540 560 580 600
K Wavelength A/nm

1 0% - 70°C 2h

Fig. 1 30% dtric add-water at 70°C in the red following the extraction of
Lorpetalum chindense var. rubrum 2 h safflower ultra-violet
spectrograph of red pigment
2
Table 2 Folowing the extraction of red pigment of Lorpetalum chindense
var. rubrum processing orthogonal design and the results

visual analysis of table

Ext raction Ex traction Ethanol
Factor tempe rature/ C time/ h oneentratioy % Test result
A B C
1 Test 1 1(50 1(D 130> 0.158
2 Test 2 1 2(2) 2(60) 0.375
3 Test 3 2700 1 2 0.426
4 Test 4 2 2 1 0. 806
1 Mean valie 1 0.267 0.292 0.482
2 Mea value 2 0.616 0.591 0.400
Range 0.349 0.29 0.082
Preferably level A2 B2 Cl
Primary
2 1
and secondary order
2.3
2.3.1 2 s

[
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Table. 3 Analysis of varance , s
F 1 h, , 520
Variance Divergence  Degree of
Mean square ~ F vdue  Significantly nm, . 5 .
causation quadratic sum  freedom
B 0.129 1 0. 129 2.693 pH<3 R
C 0.211 1 0. 211 4.412 *
. H> .
AC 0.096 2 0. 048 ’ p 3
SSr 0436 °
: A . s Fo.05(1, 2)=18. 51, Fy o1 (1, 2) 9 o
=853 *
2.3.4 . pH7
Note: The factors A & the analysis of variance of error handling; Fo 5 (1, 2)=
18.51, Fp, 01 (1, 21)=8. 53; The * indicates significanfly different. ’
100§ s s o 6
= 9
E 80 ’ B
g 70
= 60 6
z 50 Table 6 The light Lorpetalum chindese var. rubrum of the red pigment
S 40
£
q 0 5 10 15 20 25 30 35 40 S50 60
20 Time/ min
JE]
5w
- 0 A520 0.036 0.038 0.033 0.036 0.038 0.035 0.034 0.034 0.035 0.030 0.022
_10 -
B 235 3 ml pH 7
4 000 3 500 3 000 2 500 2 000 1 500 1 000 500 T p
WH Wavenumbers/cm ,
2 30% - 50T 2h 8mL, 520 nm . 7. 7

Fig. 2 30% citric acit water at 50 ‘C in the red following the
extraction of Lorpetalum chindense var. rubrum 2 h safflow er

IR spectra of red pigment

7

Table 7 Antiseptic to Lop rpetalum chindese var. rubrum

pigment stable influence

2.3.2 /9
Time/h 0.025 0.05 Ao 075 0.1
’ HCl NaOH 0 0. 050 0. 060 0.058 0. 067
, pH . lh ., 1 0. 040 0.041 0.038 0.045
2 0. 043 0.038 0.039 0. 047
H
o b
" P 2.3.6 3 ml,
’ ’ ’
P pH 7 : 2.4.6.8.10 mlL
’ 0 0
3% H202,2.4.6.8.10 mL 3% Na2SOs s
’ o ’ .
09 100 mL, 30 mn , 520 nm
’ ° ’
. 8.9 )
’ o
4 H ’ :
p
8 H20:
Table 4 Different pH value of the color of the )
Table 8 H,0, to the Loprpetalum chindese var. rubrum
solution Lorpetalum chindense var. rubrum . . .
influence which extracts to the pigment
pH 1 2 3 4 5 6 7 8 9 10
Number 1 2 3 4 5 6
Color
H;0»/mL 0 2 4 6 8 10
Absotheney/A520  0.014  0.024 0.043 0.023 0.053 0.038
5 pH A520 Cobr
Table 5 Different pH values at different temperatures following 9 NaSO;
the Lorpetalum chind. ar. rubr ed pi t A520 .
¢ norpelatum chindense var. rubrin red pigmen Table 9 NaxSO0s to the Loprpetalum chindese var. rubrum the
PH Temperatre/ influence which extracts to the pigment
30 40 50 60 70 80 90
Number 1 2 3 4 5
1 0.06 0.048 0.05 0.060 0.067 0.040 0.056 NaxS0y nl 5 5 . < 2 o
2 0.066 0.055 0.085 0.071 0.102 0.081 0.066
3 0.047 0.042 0.048 0.062 0.063 0.050 0.047 0.014 0030 00 008 003 0032
4 0.028 0.027 0.013 0.017 0.029 0.014 0.028 Absorbency/ A520
5 0.029 0.021 0.014 0.011 0.23 0.012 0.029 Color
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2.3.7 1h , 520 nm .
2 2t + 2+
, 0.1 mol/LL.  Cu " .Ca™" . Na' Mg ,
t 24 2-
Na Mg 0.2.4.6.8.10 mL, , . Cu : - - -
2
10 - ; Cu
. . , [8 13 t
Table 10 Metal ion pair Loprpetalum chindense var. o A ’
rubrum pigment influence , A ,
— .
Ton Quantity/ mL 3 Fe , s
0 2 4 6 8 10

2t 0.046 0.043 0.065 0.041 0.051 0.056 °
Ca2t 0.046 0.0 0073 0.0¢4 005 0.062 2.3.8 ICP (Pigment ICP Examination)

at
Na 0.046 0.036 0.041 0.038 0.035 0025 , Fe i Hg.Cr. Cu.
M2t 0.046 0.04 0040 0.03 0026 0.0I8 (CBYT62-2005
AL 0.046  0.063 0.073 002 0.071  0.069 762-
Feit 0.046 0.038 0036 0.03 0.035 0044 » .

11 ICP

Table 11 Pigment ICP examination

Name of hte element and analyticd result/ mg ° kg1

Number of sample Analytical nunber Cu Fe Pb Hg Cr Sn Ni Co
China loropetal N09014-1 0.1395 3.165 0.0792 2.867 0.9335 <20.05 0.0787 <20.05
3 ,2005(11); 38-42.
[2 s . [J. ,
’ 2005(2): 46
30% - . i - ) .
. [3] Annamaryjn D.Sama antioxidant ahility of anthocyanins against ascor-
’ 1 g’ 30 mL, 70 C bic add oxidantion[ J] . Phytochemistry, 1997, 45. 671- 674.
2h; ; , . (4 c :
30% — , - ,2005(2); 48-51.
[5] . [J. » 2007C1D):
b b b
37-40.
’ ’ ’ ’ [6 . (M. : , 1987.
’ ° 7-19.
’ : (7 , . B <]s%)
, [ 10] , . . ,2005(4); 51-53.
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b
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Study of Red Flower Pigment Extraction and its Stability of

Loprpetalum chindense var. rubrum
CAI Ding-jian', XIONG Yijun?, WU Hualong', XU Na!, LIU Huil, LI Zuying?
(1. Department of Material and Chemistry, Jiangxi University of Science and Technology, Ganzhou, Jiangxi 341000; 2. Ganzhou Yihao Umicore
Industries Limited Company, Ganzhow Jiangxi 341000; 3. Ganzhou Institute of Agricutural Science Ganzhow Jiangxi 341000)

Abstract; Taking Loprpetalum chindense var. rubrum as the raw materials, use the digestion method to extraction the red
flower pigment, through single-factor experiment, orthogonal experiment and analysis of variance to research the best
extraction conditions of red flower pigment and its stability. The results showed that the red flower pigment of the best
extraction conditions were 30%4 of the citric acid-aqueous solution extraction agent to do a temperature of 70 G time 2 h;
ratio of raw materials and extraction agent for 1 g 30 L.

Key words: Loprpetalum chindense var. rubrum; premium dye; stability; contrast; physics and chemistry property
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