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Carbohydrate composition and sucrose-metabolizing enzyme activities of

hydroponic tomato fruit with salts added to nutrient solutions
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(Ningxia Modern Facilities Horticultural Engineering Technology Center, School of Agriculture, Ningxia University,

Yinchuan 750021, Ningxia, China)

Abstract: To explore the effect of adding different salts to a nutrient solution (NaCl, KCl, CaCl, or CaSO,-
2H,0, the electric conductivity (EC) was controlled at 0.40 S-m™) on carbohydrate composition and sucrose-
metabolizing related enzyme activities of hydroponic tomato fruit during fruit development, the experimental de-
sign was totally randomized block, and this experiment cultivated Lycopersicon esculentum  ‘Fentailang 2’ us-
ing the nutrient film technique (NFT), and twelve tomato plants were labeled with good growth in every treat-
ment, one tomato fruit with the same size and development degree was selected from the second layers at dif-
ferent growth stages, and content of carbohydrates and sucrose-metabolizing related enzyme activities in four
parts of the tomato fruit (peel, pulp, dissepiment, and pectinic) were determined. Significant difference analysis
was conducted by least significant difference (LSD). The main results included a total mass fraction of four
sugars (sucrose, fructose, glucose, and starch) in each part of the fruit that were relatively high at the color

conversion stage and had a slight decline after maturity. Fructose was the main sugar in four parts of the fruit
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at the stage of color conversion and ripening, and glucose was the main sugar at the green ripening stage. More
sucrose (P<<0.05) was accumulated in each part at the color conversion stage, and a large amount (P<<0.05)of
sucrose was decomposed at the ripening stage. During fruit ripening, except some treatments sucrose synthase
(SS) and sucrose phosphate synthase (SPS) activities rose at the color conversion stage and fell at the ripening
stage in the shape of an inverted “V”. For all treatments, acid invertase (Al) and neutral invertase (NI) activ-
ities in each part of ripened fruits were higher than those at the green ripening stage. Overall, adding NaCl or
KCI to the nutrient solution could reduce (P<<0.05)the mass fraction of sucrose in the peel, pulp, and dissepi-
ment of ripened fruits; adding different salts to the nutrient solution could inhibit the SS activity of the color
conversion stage fruit in varying degrees and increase invertase activities of ripened fruit; adding KCI, CaCl,, or
CaS0,-2H,0 could increase (P<<0.05)the SPS activity of the color conversion stage fruit; and adding NaCl or
KCI could change the original trend of SS activity in some parts of the fruit. [Ch, 8 fig. 14 ref.]
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Figure 1 Effect of adding different salts to nutrient solution on carbohydrate component of hydroponic tomato fruit peel
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Figure 2 Effect of adding different salts to nutrient solution on carbohydrate component of hydroponic tomato fruit pulp

2.1.3 AR EMAKRZFERR K ERERMS G0 RIDOEREETR 4 FORE R0 TR 8O SRS
R B A e BTG P RERES . W 3 I SRUPIR S0 A R RE T 2 A b (14.2~19.7 g-kg) ,
P A0 3955 AU I LSRR O o R S0 = R BE AR (0 0 B O REA SO 0 B, AR LT R, r A Ak
PRAE 2 AU AW AT oy T RO e, ORISR, 0 ) S T A 488 g o A R ST R BE 11 2R
SUER PR >R, W AR PR 8(P<<0.05) . Ty 5 Te AL PR, BB SR 920 2 B RE ERE TR )
TOAR, 2 W1 1 By a8 S A 0 A 2 AR SR, 520 5 R0 B 114 TREOHR D 20 i o T Ak BRI SR S0 B
BE A B R R 2 R, ik 2401 gokg™, o 4 RROBE LB 20 B 60.86% 0 T AR BB SR S0 &
B BE (14 4 Ffol fr) s D 20 %0 (23.4 g - k™) W AR T HAt AL B (P<<0.05), AT LASEIN , S AL 812 B AR R
Sl = B RE 4 OBl PR T 0 B

36T G I i [ Y
r kH K B
I ) o E
! Z 2 E i 0
i [ i f f ; %) ;j &
LT Z Z Z Z o Z 7 Z
Z Z = | B % Z gL o Z 2
Z Z iﬁ: Z 7z Z 7. Z Z
H B Z = | P - = 7 7 7
Z 7 Z= Z 7= % Z= e % Zi
'H (FE (B By | EE H B H =
z= == Z= == %2 = =2 %= R ==
ca |fEa |Ves |PEa | T 'es JFm s [T |

ck Ty T, T, gles ck T, T, T. T,
Ab 1 At g
m R i R B i 4 W R

B3 BRRVTAMARLZESKZERRECEGRIELS R

Figure 3 Effect of adding different salts to nutrient solution on carbohydrate component of hydroponic tomato fruit dissepiment
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Figure 4  Effect of adding different salts to nutrient solution on carbohydrate component of hydroponic tomato fruit pectinic
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Figure 5 Variation of SS activity in tomato fruit peel, pulp, dissepiment and pectinic under different treatments
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Figure 6  Variation of SPS activity in tomato fruit peel, pulp, dissepiment and pectinic under different treatments

PUPIR IS ABEALAY AT 75 PSR B TR, Ty Ab PPN R 924 BRALAY AT 3E PRy i T AR AL 2], U
W 2R S AR AL PEAE R, B SRR AN ER 28 2 3 U R 52 AL OIS P, HAA B RO e B .
111 2P €00 BT IS % A Ak B S B AL 98 P A R A, SOk B AR LR 52 4 B AL AL TG PR B T — B A2
Pt % o Ty i LR B2 50 S B RE AL TG PEAR T A Ab BE, 358 W35 97 100 A5 0 4 8 23 W IR ke o 400 i
2ANHEROLAG ALE R b, B IRICP USSR s B X AL TR PR AR AR B — B

~ 400 r

T 2 i B
=
‘—w 300 ] 2_ 2/‘:
~ s % : o z e M :E M :
. P e Zs = = o 7 7 7= = 7= 7=
2, 200 e | = és =N el S ’é 7= Wi = éz é; =
o 7= L 7= 7= 7= = = 7= 7z 7= Z= 7= Z= 7=
o g: ?5 gE gE g= = 2: gE gE gE ?: gz é: gE
= 100 | = | 2 7= AW = 7= o |l || E o W =B | E
= = 7= Z= 7= = Z= 7= Z= Z= Z= 7= Zi= 7=
et = 7= 7= 7= 7= = 7= 7= = 7= 7= 7= 7= 7=
= = : | = A A A A= ;=0 :M:
g A= A\ E A A E A A A
ck T, T, T, T, ck T, T, T, T, ck T, T, T, T,
Ab B Ab B Ab B
O R K XA B 0= A W R IR e

BT FREZET H5R KRR AL B LI 75 M6 T A

Figure 7 Variation of Al activity in tomato fruit peel, pulp, dissepiment and pectinic under different treatments
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Figure 8 Variation of NI activity in tomato fruit peel, pulp, dissepiment and pectinic under different treatments
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