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Study on the physiological and biochemical characteristics of
Brunfelsia acuminata petals during flowering
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Abstract: To explain the floral chromogenic mechanism of Brunfelsia acuminata Benth.,
3-year-old B. acuminata petals during different flowering stages, including unfold-petal stage
(UPS), initial-flowering stage (IFS), full-flowering stage (FFS), transitional-flowering stage
(TFS), and flowering-wilting stage (FWS), were used and the floral color index, flavonoid
content ( FC), anthocyanin content ( AC), carotenoid content (CC), pH index, relative
enzyme activity and their correlations were measured. Results showed the flowering color
change was not obvious during the UPS-IFS and TFS-FWS, the L value (bright parameter)
increased gradually, whereas the A value (red/green parameter), B value ( blue/yellow
parameter) , and C value (chroma) reduced sharply. The flavonoid content was lowest during
the TFS, and there were no significant differences among the other stages. The carotenoid
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content trend was increasing-decreasing-stable, and the content during the FFS was the
highest. The anthocyanin content decreased continuously from the UPS. The SOD activity from
the UPS to FFS changed non-significantly but increased during the TFS and rapidly dropped to
the lowest level during the FWS. The POD activity increased continuously and was highest
during the FWS. The CAT activity changed non-significantly, and only increased in the late
flowering stage. The correlations among the floral color index, anthocyanin content, POD
activity, CAT activity, and pH value were significant, but were not significant among SOD
activity, carotenoid content, flavonoid content, and other indexes. Anthocyanin was the
decisive metabolite of B. acuminata flower color, and the activities of POD and CAT were the
main antioxidant enzymes, which were involved in the adjustment of the anthocyanin

degradation rate.
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Fig. 1 Morphology and color of Brunfelsia acuminata during flowering
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Fig. 2 Floral color index of B. acuminata during flowering
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Fig. 3 Changes in flower pigment content in B. acuminata during flowering
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Fig. 4 Changes in antioxidant enzyme activity in B. acuminata during flowering



600 N7/ e e o % 36 &
F1 BEXIAFELEFSEREHEXRE
Table 1 Correlation coefficients among different physiological and biochemical indexes
Bzt L
Index a b C h cC FC AC SOD POD CAT pH
L 1
a —-0.938** 1
b 0.887* -0.860"" 1
C -0.788"  0.844™ -0.848™ 1
h 0.865" -0.882" 0.876* -0.824™ 1
CC -0.487 0.478 -0.289 0.556* -0.330 1
FC 0.274 -0.156 0.130 -0.094 -0.003 -0.542" 1
AC -0.876" 0.908™ -0.863* 0.792** -0.954**  0.330 -0.006 1
SOD -0.288 0.276 -0.197 -0.176 -0.112 -0.215 -0.244 0.156 1
POD 0.950* -0.906 ** 0.929™ -0.812™ 0.868* -0.446 0.291 -0.861™ -0.309 1
CAT 0.902* -0.830"™ 0.815* -0.603" 0.809* -0.342 0.437 -0.834* -0.467 0.870* 1
pH 0.755* -0.794*  0.779* -0.749" 0.912™ -0.147 -0.287  -0.872* -0.017 0.718™  0.639™ 1

e o il s AR IF6R7E 0.05 F10.01 KV FAHGME B3,

Note: * indicates significant correlation at the 0.05 level, ## indicates significant correlation at the 0.01 level.
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