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Impact of Phenolic Constituents and Antioxidant Activities of Acer
truncatum Leaves and Flowers upon Different Thermal Treatments

YANG Lingguang”, LIU Xinxin, DENG Chuang, YIN Peipei

(College of Chemical and Biological Engineering, Yichun University, Yichun 336000, China)

Abstract: In order to promote the development and application of Acer truncatum leaves and flowers in the food area, in
this study, the dynamic changes of their phenolic composition and antioxidant activity were investigated under steam,
microwave, and baking treatments, meanwhile, three time periods were further selected to determine the contents of total
phenols and major phenolic compounds, together with the variations of antioxidant abilities of samples before and after the
three treatments, and those data were finally analyzed through principal components and correlation analyses. The results
showed that baking significantly increased the total phenol content from 75.8043.54 mg GAE/g to 82.55+2.54~87.78+
1.53 mg GAE/g in Acer truncatum leaves (P<0.05), while there was no significant difference of the total phenol content
among untreated leaves and flowers and those samples under other treatments. Among phenolic compounds in leaves,
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gallates including gallic acid, ethyl gallate, and 1,2,3,4,6-penta-O-galloyl-$-d-glucose increased in varying degrees under all
three treatments, and 1,2,3,4,6-penta-O-galloyl-f-d-glucose increased 1.88-fold under 15 min baking. Nevertheless, prolong
microwave or baking treatment led to the reduction of increasing rate of gallates content. The above change pattern of
gallates also existed in flowers, but in a relatively gentle mode. The result of antioxidant assays demonstrated that the
oxygen radical absorbance capacity values significantly increased in Acer truncatum leaves and flowers after most
treatments, and the highest increase in leaves and flowers were 1.49 and 1.21 times, respectively. Principal components and
correlation analysis revealed that the variation of the gallates was significantly correlated with the change of the total phenol
content, and different phenolic compounds in leaves and flowers had different degrees of contribution to the overall
antioxidant activity. The above results indicated that thermal treatment method and time period all significantly affected the
phenolic composition and antioxidant activities of Acer truncatum leaves and flowers (P<0.05). Therefore, a proper
selection of treatment condition was vital for the improvement of their biological activity and commodity value. Among
which, FM10 (microwave treatment for 10 min) led to the enhancement of antioxidant activity of both leaves and flowers.
Above all, the present research provided a theoretical basis for the processing and further study of Acer truncatum leaves
and flowers as food resources.
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principle component and correlation analysis
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Table 1 Gradient elution conditions for phenolic compounds of
Acer truncatum leaves and flowers
] TEHA TiEAHB
0~10 min 90% 10%
10~12 min 90%~86% 10%~14%
12~40 min 86% 14%
40~80 min 86%~80% 14%~20%

80~120 min 80%~77% 20%~23%
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Fig.1 Variation of total phenolic contents of Acer truncatum leaves (A, C) and flowers (B, D) upon different thermal treatments
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Fig.2 Variation of phenolic compounds of Acer truncatum leaves
upon steam (A), microwave (B), and baking (C) treatments
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Table 2 Regression equations, determination coefficients and
linear ranges of the ten major phenolics from Acer truncatum

leaves and flowers

Wik MR R fﬂgﬁf
WETR y=3x10"x-133926 0.999 0.043~0.172
WEFRLBEE y=3x10"x-33353  0.999 0.010~0.040
Lzﬁ";%%%gﬁi' y=2x10x-50259  0.999 0.004~0.017
R RIR y=2x10"x-39036  0.998 0.008~0.033
1112518 -3-0- AR y=2x10"x-35659  0.999 0.006~0.027
it e -3-O-BTHi AL g y=8x10°%-2171  0.999 0.003~0.013
Mtz 22-3-0-2f 7L BT y=1x10"x-11301  0.999 0.005~0.020
1Bz % -3-O- B W y=2x10"x-50852  0.999 0.006~0.023
W Bz % -3-0- Rl y=1x10"x-96683  0.999 0.024~0.096
it £-3-0- AR y=1x10"x-67256  0.999 0.014~0.057
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