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Abstract: Ormosia microphylla, a species of the genus Ormosia in the Fabaceae family, is listed
as a nationally protected Class | wild plant in China. Its wild populations are gradually declining,
yet relevant research remains limited. To clarify the antioxidant capacity of different plant parts of
O. microphylla, this study employed ultrasound-assisted extraction combined with response
surface methodology to optimize the extraction conditions for total flavonoids. Furthermore, the
variation in total flavonoid content and antioxidant activity among different parts of the plant was
analyzed and evaluated. The results were as follows: (1) The optimal extraction
conditions for total flavonoids were 68% ethanol concentration, 60 min extraction
time, 71°C extraction temperature, and a material-to-liquid ratioof 1 : 70 g - mL™. (2)
Under these optimal conditions, the total flavonoid content varied significantly among
different plant parts, in the order of branch > bark > leaf > debarked stem > root,
ranging from 5.05% to 1.53%. This indicates that flavonoids are primarily
accumulated in the branch and bark tissues of O. microphylla, and their distribution in
epidermal tissues may be closely related to the plant’s defensive functions. (3) In a
comparison of antioxidant activities among the five plant parts tested, total flavonoids
from the branches showed the strongest DPPH -radical scavenging activity (77.96%),
while those from roots exhibited the highest OH radical scavenging activity (63.75%).
The debarked stem, root, bark, and branch also demonstrated good reducing power. (4)
The antioxidant activity of different plant parts was not entirely proportional to their
total flavonoid content, suggesting that other active compounds and synergistic effects
may contribute to free radical scavenging. Flavonoids play an important role in plant
self-protection mechanisms. The findings of this study provide scientific evidence for
understanding how O. microphylla enhances its resistance to drought, disease, and
other environmental stresses through the accumulation of flavonoids. Moreover, the
results offer a theoretical foundation for the integrated conservation of this
endangered species.

Key words: rare and endangered, Ormosia microphylla, total flavonoids, response surface
methodology, antioxidant activity, ultrasound-assisted extraction
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Table 1 Response surface test factors and level
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Table 2 Response surface experimental design and results of total flavonoids in Ormosia

microphylla
ECTas) A B B LmHIREE C I D IR E LR R R EL R
Test Solid-to-liquid ratio  Ethanol concentration o ) Extraction Total flavonoid
Extraction time (min)
number (g+mL? (%) temperature (°C) yield (%)
1 80 60 50 70 1.33
2 60 60 50 70 151
3 70 60 70 80 1.38
4 70 60 60 70 1.85
5 70 60 60 70 1.86



© 00 N O

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

70 70 50 70 1.61

70 50 60 60 1.07
60 60 60 80 1.26
60 50 60 70 1.00
70 60 70 60 1.37
70 60 60 70 1.86
80 60 70 70 1.39
70 50 50 70 1.20
70 60 50 60 1.36
70 70 70 70 1.65
70 50 60 80 1.00
70 70 60 60 1.60
70 70 60 80 1.75
70 60 50 80 1.46
60 70 60 70 1.58
80 70 60 70 1.56
80 60 60 80 1.28
60 60 60 60 1.32
80 50 60 70 1.01
80 60 60 60 1.19
70 50 70 70 1.04
70 60 60 70 1.85
60 60 70 70 1.20
70 60 60 70 1.90
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Table 3 Variance analysis of regression model of total flavonoids yield in Ormosia microphylla

RV H

PR ) ¥y Fia Pa SEM
Quadratic Degree of o
Source Mean square F-value P-value Significance
sum freedom
#74 Model 2.1900 14 0.156 5 99.18 <0.0001 *x
A 0.0010 1 0.0010 0.66 0.428 9 —
B 0.977 2 1 0.977 2 619.25 <0.0001 *x
C 0.016 2 1 0.016 2 10.25 0.006 4 *x
D 0.004 4 1 0.004 4 2.78 0.1177 —
AB 0.000 2 1 0.000 2 0.14 0.709 6 —
AC 0.0347 1 0.0347 21.97 0.0003 *x
AD 0.006 4 1 0.006 4 4.03 0.064 4 —
BC 0.009 8 1 0.009 8 6.24 0.0256 *
BD 0.0117 1 0.0117 7.44 0.016 3 *
CD 0.002 7 1 0.002 7 1.68 0.2158 —
A= 0.6216 1 0.6216 393.94 <0.0001 *x
B= 0.4155 1 0.4155 263.32 <0.0001 *x
c= 0.2651 1 0.2651 168.00 <0.0001 *x
D= 0.429 1 1 0.4291 271.95 <0.0001 *x
PR
. 0.022 1 14 0.001 6 \ \ \
Residual
KAURE
. 0.020 7 10 0.002 1 5.91 0.050 8 —
Lack of fit
afiR 7
0.0014 4 0.000 4 \ \ \
Pure error
K

- 2.2100 28 \ \ \ \
Total deviation

T A CERIEN(g + mL™): B. ZEERE(%): C. 4I0NTE(min): D. $8IURMECCC). *FoREREE, P<0.05; ** %
INESHNE, P<0.01; —FORANEE, P>0.05.

Note: A. Solid-to-liquid ratio (g mL™); B. Ethanol concentration (%); C. Extraction time (min); D. Extraction
temperature (°C). * means the difference is significant, P<0.05; ** means the difference is extremely significant,
P<0.01; — means not significant, P>0.05.
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