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Extraction Optimization of Flavonoid Compounds from Various Parts
of Camellia japonica and Constituent Analysis of the Extracts

XIONG Shibei, DENG Chuang, FAN Yifei, YANG Lingguang

(College of Chemistry and Bioengineering, Yichun University, Yichun 336000, China)

Abstract: Objective: To optimize the extraction amount of flavonoid from petals, leaves, stamens and pistils of Camellia
Japonica, respectively, and compare the antioxidant activity and analyze the chemical constituents of the extracts. Method:
The total flavonoids extraction amount was used as evaluation index, and single-factor experiments and orthogonal tests
were used to optimize the ultrasonic-assisted enzymatic extraction process of flavonoids. The antioxidant capacity of
optimized flavonoids extract was evaluated by DPPH and ABTS" free radical scavenging and reducing power experiment.
And the chemical constituents of extracts from each part were qualitatively analyzed by ultra-performance-liquid-
chromatography quadrupole time-of-flight mass spectrometry (UPLC-QTOF-MS/MS). Results: In the optimum extraction
condition, the total flavonoids extraction amount form each part of Camellia japonica were in the order as follows: Leaves
(63.14 RE mg/g)>stamens and pistils (58.77 RE mg/g)>petals (20.26 RE mg/g). Meanwhile, the results of antioxidant
activity determination showed that the ICs, values of DPPH and ABTS" free radical scavenging assay of extracts from
petals, leaves, stamens and pistils were 7.28, 2.51, 1.15 mg/mL, and 2.85, 0.95, 0.59 mg/mL, respectively. And the reducing
power value of extracts from petals, leaves, stamens and pistils were 63.25, 214.11, 475.90 Trolox mg/g. Therefore, the
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antioxidant activities of the extracts were in the order of stamens and pistils>leaves>petals. At last, a total of 29 flavonoid-
related compounds were identified from the three parts by UPLC-QTOF-MS/MS, and the distribution pattern of B-type
procyanidin dimer, epicatechin, quercetin-3-O-galactoside and some other flavonoid compounds in the three parts was

consistent with that of total flavonoids extraction amount. Conclusion: Ultrasound-assisted enzymatic extraction effectively

improved the extraction amount of flavonoids, and the leaves and stamens and pistils parts of Camellia japonica possessed

higher flavonoid contents and stronger antioxidant activity.
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Fig.1 Morphological traits of different parts of C. japonica
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15 min, 100 °C 7KK 30 s, iITA 10 mL 95% 2.
B WS TEE T3 100 WA PRI AR, IF7E
N[ AR P R EE AT PR B TR) R A TR E, g
W, TUKFA 4 °CAR1E45

1.2.3 BIEERBURAIE SRR ik
FFEFEINE sl o B 120 pl B4 T AR AE S AR S W
F 96 LA, INA 8 pL TWWASER AN #% (0.05 g/mL)TE
R T B 6 min, TN 8 pL & A AL AR T
(0.1 g/mL) W 5 min, FJEIIA 100 pL S EALENE



- 170 - £ Tl B4

2024 4 8 A
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Table 1 Factors and levels of orthogonal test
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Fig.2 Effect of ultrasonic temperature on the extraction amount
of total flavonoids in various parts of C. japonica
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Fig.3 Effect of ultrasonic time on the extraction amount of
total flavonoids in various parts of C. japonica
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#2 ERHBWEAR
Table 2 Results of orthogonal experiment
SR (RE mg/g)
HwEs A c zH —
1EME i 18
1 1 1 1 1 15.23 47.61 52.88
2 1 2 2 2 1425 5356 52.74
3 1 3 3 3 14.29 47.89 52.58
4 2 1 2 3 16.79 54.78 57.6
5 2 2 3 1 18.03 58.53 56.9
6 2 3 1 2 1631 4980 5127
7 3 1 3 2 15.70 59.61 59.04
8 3 2 1 3 1678  60.84  58.67
9 3 3 2 1 17.44 60.99 55.73
K, 14.59 1591 16.11 16.90
K, 17.04 1635 16.16 1542
K; 16.64 16.01 16.01 1595
R 245 044 0.15 1.48
iy
Ky 49.69 54.00 52.75 55.71
K, 5437 57.64 56.44 5432
K5 60.48 52.89 5534 54.50
R 10.79 475 3.69 1.39
K, 52.73 56.51 5427 55.17
K, 55.26 56.10 5536 54.35
K 57.81 53.19 56.17 56.28
R 5.08 331 1.90 1.93

BT HIHEHGE (RE mg/g)
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P IEZSIR IS 45 SR AT 7 224387, #57 P<0.05, WIEAT i
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PN W AU G AN 238, P AGEP TR
o} 2 i ) B EBGRE 1 dk 3 (P<0.05) o FENAA 3BV S0 7
iR B B SRR 2R A G AT >B GRS A a))>

#3 IESRRET R 20

Table 3  Analysis of variance of orthogonal experimental results

j
# 40.00 |
pe!

30.00 - - - !
10 20 30 40 50

iff & (U/mL)
P4 o0 L2 % A A o e B B A2
Fig.4 Effect of enzyme contents on the extraction amount of
total flavonoids in various parts of C. japonica
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22.1 IEACREPACERE T Y IEASIRI LSS
e 2 iR, PL Ly(3Y) IEAC g0 it it 22304
SESTT I, SR AEIE . I | AR R TR R PR 2k

F%E mEFHFM  HBE  FE PE BEK

A 10.36 2 3.07 025

" B 0.32 2 0.10 091

e C 0.04 2 0.0l  0.99
R2E 3.38 2

A 175.76 2 5152 0.02 *

. B 37.06 2 10.86  0.08

t C 21.58 2 633  0.14
R2E 3.41 2

A 38.71 2 685  0.13

i B 19.61 2 347 022

C 5.45 2 097 051
T2 5.65 2

T 7 RIIE R %, P<0.05,
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Fig.5 DPPH free radicals scavenging rate of total flavonoids

0

from C. japonica at various parts

JN S N, #E 25 mg/mL HF ik B A 5 W R CR A
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