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Study on the Correlation between Chlorophyll Synthesis Metabolism

and SKkin Color Formation in Skin of Tender Fruit of Zucchini
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Abstract: In order to explore the excellent germplasm resources of Cucurbita pepo L. and improve the selection efficiency of
elated to emerald (vivid) green appearance quality, this study classified the skin color of tender fruit using colorimeter in 54 self-bred

lines of zucchini developed by our unit. Based on seven representative lines (including four key), the correlation between chlorophyll
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synthesis metabolism and its skin color formation was analyzed. The results showed that chlorophyll was the main pigment that
determined the skin color such as partial white, light green, emerald (vivid) green, and deep colors (green and dark green). The
chlorophyll a accounted for 49.20% to 60.58% of the total chlorophyll content, as the main determinant for the deep and light skin
color. The emerald (vivid) green skin with the most vibrant and greenish color had significantly higher chromaticity value (C) than
other skin color, while chlorophyll a/b and the red green value (a”) were significantly higher and lower respectively than those of
partial white, light green, and dark green. The synthesis of chlorophyll in lines with dark green, emerald (vivid) green, and partial
white maintained two bottlenecks: PBG— Urogen III, and Coprogen III— Proto-IX. However, the latter transition stage was the main
reason in the chlorophyll synthesis blocked, and sudden decrease of chlorophyll content of partial white and emerald (vivid) green.
There was a significant correlation between chlorophyll synthesis weaken and chlase in chlorophyll metabolism enzyme activity
enhance degradation, superoxide dismutase (SOD) and catalase (CAT) activities weaken, those also the reason of partial white skin
color. SOD and CAT activities in antioxidant enzymes were significantly correlated with the chlorophyll content of the skin of tender
fruit, thereby delaying the rate of chlorophyll reduction in emerald (vivid) green and dark green. This study provided theoretical basis
and technical support for in-depth analysis of different skin color of tender fruit especially the color formation mechanism of emerald
(vivid) green, and for the exploration and utilization of relevant excellent and specific resource materials.
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Table 1 Information of test materials

HAE R4 FEM P/ ST HAE R4 FEM P/ S HAE R4 FEMA P/ S
Inbred lines Main stem color Source Inbred lines Main stem color Source Inbred lines Main stem color Source
AL-1 IR G 3065 20KH1 IRGE SQ249 Q-19 IRGE A}
AL-2 R 3065 20KH2 R SQ249 Q-20 RSk s
AL-3 R 3065 20KH6 IR SQ249 Q-21 RSk s
AL-6 IR G 3065 20KHI12 IRGE SQ249 Q22 IRGE A}
AL-8 IR 3065 20KH16 IR SQ249 Q-23 KRGk s
AL-11 IR G 3065 20KH15 IRGE SQ249 Q-24 IRGE A}
AL-17 RGE 3065 20KH19 RGE SQ249 118-1 IREE REIE 806
AL-43 RGR 3065 20KH21 Lk SQ249 118-3 IREE REIE 806
2QC-1 et 3065 CCl1 et KM-3 GQ-1 ek NR3
2QC-5 et 3065 102C-52 et KM-2 GQ-2 ek NR3
2QC-6 et 3065 102C-78 et KM-2 GQ-5 ek NR3
2QC-8 RGE 3065 20A-636 Lk FELE 7042 XG-5 Gk B
2QC-13 RGR 3065 20A-642 RGR FELE 7042 XG-810 Gk B
2QC-32 REE 3065 89D-2 REE K= 21X1 IREE Tk
A-40 et 3065 YDC-1 et X% 11B-99 ek 2 369
A-41 IRGR 3065 YDC-2 RER K= CX-80 Gk Btk 105 BEA
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Fig. 1 Analysis of color differences in different skin of tender fruit color systems
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Table 2  Analysis of color differences in skin of tender fruit of 7 representative materials

SR
L a* b* C H

Inbred line

/NE B Xiaobaipi 77.65+0.21a -4.62+0.58a 24.32+0.75d 24.76+0.84d 100.70+1.02f
XG-5 69.89+0.75b -7.1540.25b 30.53+0.21¢ 31.36+0.26¢ 103.19+0.38¢
89D-2 62.43+0.31c¢ -10.35+0.32¢ 36.26+0.28b 37.71+£0.31b 105.93+0.44d
AL-11 57.92+1.16d -11.54+0.37d 39.29+0.98a 40.96+0.93a 106.39+0.68d
Q-23 52.14+0.41e -12.48+0.12d 34.48+0.76b 36.67+0.75b 109.90+0.26¢
123H-6 46.03+0.34f -9.57+0.15¢ 22.8+0.67d 24.73+£0.67d 112.78+0.32b
20KH6 33.93+0.38¢g -4.92+0.34a 9.76+0.38¢ 10.94+0.46¢ 116.68+0.12a

ZXELRPRELSE. FA—Frh e RFERRERA RS, FRAMHARRERESE (P<0.05) , TH.
Values are average + SE on three replicates. The same letter in the same column indicates that the difference is not significant, while different letters indicate that

the difference is significant, the same below.
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Table 3 Measurement of main pigment content in the skin of tender fruit of 7 representative materials

HZ# Chl /ug-g* AEBhe g
Caro/pg g’ Chl a/Chl b

Inbred line Chl a Chlb Chl a+Chl b Total content
/WA B Xiaobaipi 35.51«1.11e 21.59+1.12f 57.11+0.11e 15.07+1.61e 1.66+0.13cd 72.18+1.56e
XG-5 69.60+4.30e 45.71£3.19¢ 115.31£7.24¢ 22.08+1.50e 1.53+0.05d 137.39+8.19¢
89D-2 156.82+6.49d 66.53+4.01de 223.34+10.42d 46.02+1.45d 2.36+0.05ab 269.36+11.58d
AL-11 191.31£16.47d 76.68+7.09d 267.98+23.56d 54.85+4.22d 2.5040.02a 322.83+27.78d
Q-23 338.53+11.31¢ 137.08+2.49¢ 475.61+13.55¢ 83.18+4.47¢ 2.47+0.05a 558.80+17.61c¢
123H-6 463.94420.97b 212.37+8.69b 676.31+£29.65b 123.39+£5.21b 2.18+0.10b 799.70+34.84b
20KH6 1185.77+15.39a 643.54£13.07a 1829.32+28.46a 357.79£7.97a 1.84+0.01¢ 2187.11+35.62a

B ARSCHESE R, GBEMSTSRFEARAMKME, L' b CHSTEER a R RB 5N
R?=-0.896. R?=-0.777. R?=-0.750, 2 TBFH MK HESHEER a HXRECN R>=0.894, R4 5% EA
Ko
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Fig. 2 Changes of skin color of tender fruit of key representative materials in different development stages
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Fig. 3 Changes in the main pigment content of the skin of tender friut of key representative materials in different development stages
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Fig. 5 Comparison of chlorophyll precursor content in the skin of tender fruit of key representative materials
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Fig. 6 Chlase and MDCase enzyme activities in skin of tender fruit of key representative materials
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Fig. 7 CAT, POD, and SOD enzyme activities in the skin of tender fruit of key representative materials
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