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Comparison of Antioxidant and Anti Enteritis Activities of Ethanolic
Extracts of Different Varieties of Camellia oleifera Seeds

SHU Jun, JIANG Chenjun, FAN Xinyi, ZHANG Meiqiao, Jabeen Amna, LAN Tianqing,
FU Xiangjin* , LONG Zhao, ZHANG Jianan, ZHONG Haiyan

(College of Food Science and Engineering, Central South University of Forestry and Technology,
Changsha 410004, China)

Abstract: To investigate the differences in antioxidant and anti-enteritis activities among Camellia oleifera varieties,
fifteen samples from five varieties (Camellia vietnamensis Huang., Camellia chekiangoleosa Hu., Camellia yuhsienensis
Hu., Camellia meiocarpa Hu. and Camellia oleifera Abel.) were collected as research subjects. The anti-enteritis activity of
camellia ethanol extract (CET) was evaluated using the Drosophila "Blue Spirit" model. The total phenolic content of the
15 samples was measured, along with CET’s inhibitory activity against lipoxygenase (LOX) and cyclooxygenase-2 (COX-
2), and free radical scavenging activity. The results demonstrated that the total phenolic content across all 15 Camellia
oleifera seed samples was measured at 21.50~32.41 mg/g. Camellia oleifera ethanol extract (CET) from all varieties was
found to exhibit significant inhibitory effects on LOX, COX-2, and Drosophila enteritis, with the highest average inhibition
rates against LOX (84.78%) and Drosophila enteritis (83.76%) observed in Camellia oleifera Abel. CET, while optimal
COX-2 inhibition (72.36%) was achieved by Camellia yuhsienensis Hu. CET. Additionally, the scavenging rate of DPPH
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radicals, ABTS' radicals and superoxide anion radicals by CET of all varieties of Camellia oleifera was higher than 66%,

with the highest scavenging rate of ABTS" radicals by Camellia yuhsienensis Hu. (77.62%), the highest clearing rate of su-

peroxide anion by Camellia chekiangoleosa Hu. (93.64%), and the highest scavenging rate of DPPH radicals by Camellia

vietnamensis Huang. (79.70%). There was a significant positive correlation between LOX inhibition and Drosophila enteri-

tis relief (r=0.65, P<0.01). In summary, all 15 Camellia oleifera seed samples had free radical scavenging activity, with

significant differences among different Camellia oleifera varieties. Inhibition of LOX is the key mechanism of Camellia

oleifera CET against enteritis.
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25 (Camellia oleifera Abel.)™ | /NSl 25 (Camellia
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Huang.) . I8 8335 (Camellia yuhsienensis Hu.) . @7
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S AR B v A PE LR % 1.5 min, SR 5 JHFLIE N
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eI 2.5% PSS A IO 100 ul UTE/K LBE. 5K
B AE 25 L4 04 A _E A ME S 100 L 76 pg/mL
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Jrik, %F CET 9 DPPH H H RS BRS A Tl . Ui
PR 2.4 mg DPPH ¥R, LATC/K S BBl . 245
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CEEE WS 1.00 mL B S WOIR A, 78 mE AL 20
30 min Ji5, T 517 nm FERALIE ROGEE (Brid
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TE 3 2255 (P<0.05) o 25471 i FHAR AR 2 13055
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Fig.1 Comparison of total phenolic content of Camellia
oleifera seed samples
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HLAA 32 5] 4 Pk A 5 0] 38k e 22, it 3 70 s i g A2
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Fig.2 Comparison of the inhibitory effects of Camellia oleifera
seed samples on LOX
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Al A IAME, B E S 2R X LOX B3 il s8R B
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(] 25 55 35 (P<0.05) o TR 1) g e o — 2K
1, PRl 32 S5 T BRSO AN [RI VIS v i 2 R s A
FEXT i AN A S 200 o MORAED I 5E 1Y CET X
LOX B ZAE 15.06%~61.71% = [a], U132 90 H X
LOXEA RAFAIfE- -
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A RIE R RAEH, SO SEREIR 5L, 1
PR . KRN &R 41, COX-2 J2IR YT 4 9 19 1 2 4
Mo PURZGUATIE IS . Bl AIVCARSE(E & m 240 COX-
2 Jih A o TSIV e A5 P Ak S5 R IR R R Y
COX-2 ik &t W3 [ Jt, FHMHE 40 A 7 35 35 BN
61.81 ¥4 % 200.42, WH5EERY] COX-2 AT LU L35
1ilgiE R Anas | & i aP,

ME 3 AT A, 15 FEAD CET % COX-2 By
HEAE 41.29%~80.74% Z 8], MEIHAS CET X COX-
2 MRS B, MRl 72.36% /NIRRT
4% CET X COX-2 W FHMHISREAR, i 54.99%.
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N DA PP
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3 CET X} COX-2 Ryl
Fig.3 Inhibitory effect of Camellia oleifera seed
samples on COX-2
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T SRR 7 3 ) SE AR, AT I W SR 2 5 SR Vi R
AEPI, HIRAEGRIR AN S IR L e P g 18 3R e 4 it
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No CET X Sl AT BAF N HI R, 15 4~ CET
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Fig.4 Inhibitory effect of 15 Camellia oleifera seed samples o 40
on enteritis in Drosophila Z 20
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P AN, & B m i AS CET M7 R iR 0
Belef, FOPHIHIRIA S 83.76%, B (P<0.05) 7% T4 O A SASHOA
P 25 D70 S IO PP LA

fibgH . T3 FLB ol FH LA T T IR i RS R S8 A&

B, LIS T DL i 2 RRAICSR MR 1 i5 2 238, AHR X R 2

AR 70.46%(P<0.05) .
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2.5.1 DPPH HHIIERR%R BrmtEsimR(UC)S%

fa 4, WEPES(ROS) W1 H,O, B, Blidi iz bz
FREEIT IR 2 5E . DPPH /E 4 ROS BUALILIY), Wi ER
W RE ) T A S IAEAR TSR ROS 9 1%,

15 4~ CET ¥/ % DPPH H fi 3L WEBRI/EHAE 5 At
o HETHN, NG CET % DPPH #M#iVE A &
FH 257 (P<0.05) . 15 P REWIEE X DPPH H

FE W 55 R AE 66.78%~85.38%., KW Z5 CET %f
DPPH [ H 378 BRSO AT, 1% N 79.70%. 3L
Rk 2 38 9 255k 2 B 1) DPPH [ HH 3% 7 B SR AE
70%~90% Z [, AL R 52 —2PY,

100

B (=) o)
(=) S (=)

DPPH H H B ER % (%)
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NV P S VAPA Dy g PV D D e D
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Fig.5 Scavenging of DPPH free radical by ethanolic extracts
of 15 Camellia oleifera seeds
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AT R A TR SR TR SN, TPt
EARPLE, Ny 2s . AR TN 3 B EE R be
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PoE by BT e TR, T RR RS, R BTPTELL
fESybkan ., W 6 Fran. 15 PMEESIINT ABTS H Hi

Bl 6 ihZk QBRI ABTS' A i L1 BR
Fig.6 Scavenging of ABTS" free radicals by ethanol extract
of Camellia oleifera seeds
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AR, FEmIE b, NADPH & 4LEE 1(NOX1)
7EAE R U S T 4R 1 R BRI RE 220G
CE R N o 2 W G IS R TP O 13 7 N4 /O L N o = AN
DNA R FH A E 2L A=) 43 F ok 5| A 4l e S0 fe B 493 -
15 4~ CET X 85U B FI5 R 3FEAE 63.74%~94.53%
ZIEI(E 7). HAWiTaEiiZs CET s R &
51, N 93.64%, AN [FIFE G W AR A i F 22 7 (P<
0.05),
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AT TR (%)

N Ve PN AV Dy Yy P DV Dk S i D
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Fig.7 Scavenging of superoxide anion by ethanol extract
of Camellia oleifera seeds
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cox=21 0.5 [3] 3. L% it xt B 3 0 136 4 A A AURIAF (D). b
0 Jb W H T K5, 2017. [ LINa. The therapeutic effects and poten-
LOX 1 0.15 tial mechanisms of camellia oil on gastric ulcer[D]. Beijing: Bei-
05 jing Institute of Technology, 2017. ]
-1.0

ABTS*-{ 0.06 | 0.07
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Fig.8 Correlation analysis of indicators of anti-inflammatory
and antioxidant activity in Drosophila melanogaster
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)i W 220 f1E87i 93776 =N || K= $ (i Bvio a cea 1 | IS X 6 o avied 11 0
R AHLRG . B LOX i B IS <= A 1% 1k
L M m R  LOX i 3k SR S8 A k- 98 RE 14
HEFRMOL,
3 ZHig

15 4~ CET A5 I%F LOX . COX-2 FlHR- i iz i
RIEFR I B4y vE T o 38 vl S5 FE 2B X
LOX FNER Mg Az I8 58 S i) P ) 25 o 1 H AR S 21, AR
ELIM SRR X COX-2 A/ A & T A i Rl
WAL 15 MRS A B RIEH, ASFERES
Fran R P EA AL BE T A TE M2 . CET #illfil
LOX V&M EH YU R I EZNLH] . XL as K]
VIR ZAT B LRI = i R R e Sintl . AN[E]
AP ZEOR Z 8] BT AP TS R IE P2 T AT
Wro It U2 24 iR T o TE 25 5 4 o L Atel:
JEAR T T 0] -

© The Author(s) 2026. This is an Open Access article dis-
tributed under the terms of the Creative Commons Attribution Li-
cense (https://creativecommons.org/licenses/by-nc-nd/4.0/).

Sk

[ 1] X SCHe, &4, B L, 5. W im e it 2550 R o o B A
AR ], P B AR 3R, 2025, 47(2): 393401, [ LIU
Wenjing, PAN Dongmei, PENG Shenglong, et al. Research on oil
fruit evaluation of Camellia chekiangoleosa Hu Germplasm[J]. Chi-
nese Journal of Oil Crop Sciences, 2025, 47(2): 393—401. |

(2] vhi ¥, B&F, Kkzh, 5. b 250 S5 8RR ILE Mg 48
T LA B AR R AAL I KB T]. & dh T A3, 2025,

46(7): 178—186. [ YE Jiafeng, MA Jingjing, ZHANG Yurui, et al.
Purification process and antioxidant, anti-inflammatory activities of
total flavonoids from Camellia oleifera with macroporous adsorp-
tion resin[J]. Science and Technology of Food Industry, 2025, 46

(4] »h¥&, 4 28 B, . 5 k0B ER L ib Fdrid b &=
S E R A EH ] T E kg, 2023, 48(4): 140-142,
148. [ YE Meijin, YANG Yumin, FENG Hong, et al. Pretreatment
for determination of total triterpene in oil-tea camellia seed oil by
spectrophotometry [J]. China Oils and Fats, 2023, 48(4): 140—142,
148. ]
[5] sLRY, £ &, 54T, F. wX I 2T R R ER
st & [J]. F B IR, 2022,37(4): 194-202. [ KONG Q B,
JIANG H, GUO C Y, et al. Research progress on main chemical
constituents and pharmacological activities of Camellia oleifera[J].
Journal of the Chinese Cereals and Oils Association, 2022, 37(4):
194-202. ]
[ 6] YUAN Bin, HU Guanxing, ZHANG Xiaoxiao, et al. What are
the best pollinator candidates for Camellia oleifera: Do not forget
hoverflies and flies[J]. Insects, 2022, 13(6): 539.
[7] WANG Rui, LI Weiguo, HE Zhilong, et al. Haplotype-re-
solved genome assembly of the tetraploid Youcha tree Camellia
meiocarpa HulJ]. Scientific Data, 2025, 12: 541.
[ 8] ZHU Huaguo, WANG Fugqiu, XU Zhongping, et al. The com-
plex hexaploid oil-Camellia genome traces back its phylogenomic
history and multi-omics analysis of Camellia oil biosynthesis[J].
Plant Biotechnology Journal, 2024, 22(10): 2890-2906.
[9] R, HFadE, RE, F. i FAEREELE R A IR
REFERI] FRGH, 2019 41(2):327-333. [JIAO Bin, XU
Chenting, LI Qing, el al. Chemical constituents of the flavonoids
from Camellia oleifera and their anti-inflammatory activities in vitro
[J]. Chinese Traditional Patent Medicine, 2019, 41(2): 327-333. ]
[10] 2&4&, A&, %90, 5. bR m e L ERM T I F
g, 2018, 43(8): 84—88. [ LAN Niannian, LIU Ruijie, CHANG
Ming, et al. Anti-inflammatory activity of oil-tea camellia seed
0il[J]. China Oils and Fats, 2018, 43(8): 84—88. |
[11] WOLOSIAK R, DRUZYNSKA B, DEREWIAKA D, et al.
Verification of the conditions for determination of antioxidant activi-
ty by ABTS and DPPH assays: A practical approach[J]. Molecules,
2022, 27(1): 50.
[ 12] WANG Shuhao, LI Yang, LIN Xin, et al. Rapid screening of
phenolic compounds with anti-enteritis activity from Camellia
oleifera oil using a smurf Drosophila model and molecular docking
methods [J]. Molecules, 2024, 29(1): 76.
[ 13 ] XIU Minghui, LI Botong, HE Li, et al. Caffeic acid protects
against ulcerative colitis via inhibiting mitochondrial apoptosis and
immune overactivation in Drosophila[J]. Drug Design, Develop-
ment and Therapy, 2025, 19: 2157-2172.
[ 141 #ik, 47, Bk, 5. b IAT SRR B R4 2R A
KAEW[T]. & sA 5, 2023, 44(2): 304-311. [ LIN Xin, LI Yang,
ZHAN Miao, et al. Metabolite composition and anti-inflammatory
activity of ethanol extract of Camellia oleifera Seed[J]. Food Sci-
ence, 2023, 44(2): 304-311. ]
[15] &dtk, EAIE, TIF, F. REZEEEX 3T i b 25
% By A A A B AL E 6 e [J]. R A 4 R, 2024,
15(2):165-170. [ JI Nanhuan, HOU Yaohui, WANG Kaiji, et al.
Effects of different fertilizer combinations on total polyphenols con-
tents and antioxidant activities of the cakes of Camellia vietnamen-
sis T. C. Huang ex Hu[J]. Journal of Tropical Biology, 2024, 15(2):


https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.3390/insects13060539
https://doi.org/10.1038/s41597-025-04887-z
https://doi.org/10.1111/pbi.14412
https://doi.org/10.3390/molecules27010050
https://doi.org/10.3390/molecules29010076
https://doi.org/10.2147/DDDT.S499284
https://doi.org/10.2147/DDDT.S499284
https://doi.org/10.2147/DDDT.S499284

478 % 124 #F RS AEGFHEOR OB UR N MU SR e AR - 265 -

165-170. ]
[16 ] ZAR AW, B3, 5§ 2 5 R MBI IIE Frt B BRAA
¥ RE R B A A R L], &R AT B I &, 2020, 41(8): 55-60.
[ WU Guiling, HU Li, FENG Dingkun, et al. Ultrasonic-assisted
extraction of total flavonoids from blueberry leaves and its inhibi-
tion on lipoxygenase[J]. Food Research and Development, 2020, 41
(8):55-60. ]
[17] %48 %, L4, SETHYKUN K, 5. & H & & BkaE 4% R 38 5%
& VR AR AR R (T]. A e T Ak A3, 2022, 43(17): 394-401.
[ WU Junhao, WANG Jing, SETHYKUN K, et al. Research on an-
ti-aging function and mechanism of pond turtle protein-derived pep-
tides on drosophila melanogaster[J]. Science and Technology of
Food Industry, 2022, 43(17): 394—401. ]
(18] KFER, rt4hdh, A4, F ASMERU T ER SR 2
FEAF W Fa [J]. &5 5 A8 Tk, 2020,46(8): 63-71.
[ ZHU Xiuling, YE Jingqin, SHENG Yijian, et al. Effects of in vit-
ro simulated digestion on apple polyphenols and their antioxidant
activities[J]. Food and Fermentation Industries, 2020, 46(8): 63—
71.]
[19] &3, | a2, A, 5. LAk fe e b e m e 2
A R AL RAC AR AT 5T [T]. &AL T, 2020, 49(5): 10961100,
1104. [ DONG F, TIAN Y H, ZHOU X K, et al. Chemical compo-
sition and antioxidant activities of the essential oil from Schisandra
propinqua and Fortunella margarita[J]. Applied Chemical Industry,
2020, 49(5): 1096-1100. ]
[20] #kafdE, 22, TR, . dNBRAMLERALS Ve, %
B A %8 A F ek A ] & S A$,2013,34(1): 78-82.
[ ZHANG J Y, WU H, WANG F W, et al. Correlation between an-
tioxidant activity and contents of Vc, polyphenols and polysacchar-
ides in pumpkin wine [J]. Food Science, 2013, 34(1): 78-82. ]
[21] F4. A7 LRI 3 RSB K PR RALR 47 BF
7% [D]. ¥ P dsk kA3 K 5, 2022. [ LI Yang. Evaluation of
the anti-drosophila enteritis activity and preliminarystudy on the
mechanism of ethanolic extract of Camellia seeds[D]. Changsha:
Central South University of Forestry and Technology, 2022. |
[22] &, uei, ALK, F RAKBHHEE T RIEFEHLE
BERFE RSN R BAF AR ], £ T A3, 2024,45(21):
218-226. [ ZENG Yu, YANG Xiaodi, HU Zhuoyan, et al. Identifi-
cation of procyanidins in the pericarps of different litchi cultivars
and their in vitro antioxidant activities[J]. Science and Technology
of Food Industry, 2024, 45(21): 218-226. ]
[23] LIARAS K, FESATIDOU M, GERONIKAKI A. Thiazoles
and thiazolidinones as COX/LOX inhibitors[J]. Molecules, 2018,
23(3): 685.
[24 ] GUO Dongchuan, REGALADO E S, GONG Limin, et al.
LOX mutations predispose to thoracic aortic aneurysms and dissec-
tions[J]. Circulation Research, 2016, 118(6): 928-934.
[ 25 ] CUI Jiahua. Natural COX-2 inhibitors as promising anti-in-
flammatory agents: An update[J]. Current Medicinal Chemistry,
2021, 28(18): 3622-3646.
[26] ARI g, XA 2, 5K A 36, K e Ve 7% & 4 B 7 40 R A GA ik
EZAR-1 5 COX-2 89 R A AR F L] ARTUE E #,2014,
41(14):2598-2600. [ XING Yawei, LIU Chunyu, ZHANG Yue-
hua. The expression and significance of triggering receptor-1 and
COX-2 in myeloid cells in patients with inflammatory bowel dis-
ease[J]. Modern Preventive Medicine, 2014, 41(14): 2598—2600. ]
[27] LOPEZ D E, BALLAZ S J. The role of brain cyclooxyge-

nase-2 (cox-2) beyond neuroinflammation: Neuronal homeostasis in

memory and anxiety[J]. Molecular Neurobiology, 2020, 57(12):
5167-5176.

[28] COOK K R, PARKS A L. The international exchange of
drosophila melanogaster strains[J]. Revue Scientifique Et Tech-
nique (international Office of Epizootics), 2022, 41(1): 82—90.
[29] WONG R, PIPER M D W, WERTHEIM B, et al. Quantifica-
tion of food intake in Drosophila[J]. PLoS One, 2009, 4(6): €6063.
[30] LEE K A, LEE W J. Immune-metabolic interactions during
systemic and enteric infection in Drosophila[J]. Current Opinion in
Insect Science, 2018, 29: 21-26.

[31] PAF, WAAT, 38, 5. % R0 K BEN = Mot % 4t
DSS i 7 i 3 89 B & AR A [J]. & o6 Tk A 3%, 2023, 44(12):
378-387. [ HU Hangyu, YAO Mengke, SUN Ting, et al. Improve-
ment effect of the EPS produced by long shelf-life yogurt culture on
DSS-induced enteritis [J]. Science and Technology of Food Indus-
try, 2023, 44(12): 378-387. ]

[32] ERA. LR beg ST An L L ERAK L E K
JE W AE AR R (D], AL F B3 X %, 2022. [ WANG Yifan.
Study on quality analysis, processing optimization of camellia oil
and its effect of alleviating intestinal inflammation[D]. Hangzhou:
China Jiliang University, 2022. |

[33 ] PRAVDA J. Evidence-based pathogenesis and treatment of
ulcerative colitis: A causal role for colonic epithelial hydrogen per-
oxide[J]. World Journal of Gastroenterology, 2022, 28(31): 4263~
4298.

[ 34 ] CHEN Bangtian, LI Weixi, HE Rongrong, et al. Anti-inflam-
matory effects of a polyphenols-rich extract from tea (Camellia
sinensis) flowers in acute and chronic mice models[J]. Oxidative
Medicine and Cellular Longevity, 2012, 2012: 537923.

[35] &Lk, &F, HAl, 5. RE 7 XEA RE = b G S i
FE A B M T A B A M 5 AT (D] & S A, 2025, 46(8):
235-246. [ GAO Wentao, LEI Wenping, CHEN Li, et al. Identifi-
cation of characteristic volatile substances by the combined use of
different analytical methods and antioxidant properties of white pep-
pers from different geographical origins[J]. Food Science, 2025, 46
(8):235-246. ]

[36] CHO S C, SHAW S Y. Tea seed saponin-reduced extract
ameliorates palmitic acid-induced insulin resistance in HepG2 cells
[J]. Molecular Medicine Reports, 2023, 29(2): 26.

[37] §3m, &R, BEM4, ¥ AW ENSH T E SR 877
A 22 AR AT K 9 9 AL AR S R [D). o B 25 2 S AR, 2024,
40(12):2224-2231. [ ZENG Yanli, JIN Chen, LIAO Jiawei, et al.
Advances in mechanism of flavonoids intervention in neuroinflam-
mation for neurodegenerative diseases[J]. Chinese Pharmacological
Bulletin, 2024, 40(12): 2224-2231. ]

[38 ] HERFINDAL A M, ROCHA S D C, PAPOUTSIS D, et al.
The ROS-generating enzyme NADPH oxidase 1 modulates the
colonic microbiota but offers minor protection against dextran sul-
fate sodium-induced low-grade colon inflammation in mice[J]. Free
Radical Biology and Medicine, 2022, 188: 298-311.

[39] SINGH S, ARTHUR S, SUNDARAM U. Unique regulation
of Na-glutamine cotransporter SN2/SNATS in rabbit intestinal crypt
cells during chronic enteritis [J]. Journal of Cellular and Molecular
Medicine, 2018, 22(3): 1443-1451.

[40] BALLESTER-SERVERA C, ALONSO J, CANES L, et al.
Lysyl oxidase in ectopic cardiovascular calcification: Role of oxida-
tive stress [J]. Antioxidants, 2024, 13(5): 523.



	1 材料与方法
	1.1 材料与仪器
	1.2 实验方法
	1.2.1 油茶籽预处理
	1.2.2 油茶籽乙醇提取物制备
	1.2.3 总酚含量测定
	1.2.4 油茶籽乙醇提取物溶液的配制
	1.2.5 油茶籽CET对LOX抑制活性的测定
	1.2.6 油茶籽乙醇提取物对COX-2抑制活性的测定
	1.2.7 油茶籽乙醇提取物对果蝇肠炎抑制率的测定
	1.2.8 油茶籽乙醇提取物抗氧化活性测定
	1.2.8.1 DPPH自由基清除率
	1.2.8.2 ABTS+自由基清除率
	1.2.8.3 超氧阴离子清除率


	1.3 数据处理

	2 结果与分析
	2.1 油茶籽乙醇提取物总酚含量
	2.2 油茶籽乙醇提取物对LOX抑制活性的对比
	2.3 油茶籽乙醇提取物对COX-2活性的对比
	2.4 油茶籽乙醇提取物对果蝇肠炎抑制率的对比
	2.5 油茶籽乙醇提取物抗氧化活性测定
	2.5.1 DPPH自由基清除率
	2.5.2 ABTS+自由基清除率
	2.5.3 超氧阴离子清除率

	2.6 不同指标的相关性分析

	3 结论
	参考文献

