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Advances in phytochemical constituents and antibacterial and
anti-inflammatory activity of Camellia oleifera Abel.
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Abstract ; Camellia oleifera Abel. ,a unique woody oil crop in China,with high edible and medicinal value contained many of
chemical compounds such as sterols, triterpenoids, and phenols. Among these constituents, triterpenoids and phenols are the
most predominant chemical compounds in C. oleifera. According to pharmacological research,both seed extract of C. oleifera
(Camellia oil) and some triterpenoids (tea saponin) and phenols all showed significant antibacterial and anti-inflammatory

activities. This article systematically summarizes the chemical compounds and their anti-bacterial and anti-inflammatory activi-

ties of C. oleifera,in order to provide a certain theoretical basis for the rational development of C. oleifera resources.
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of triterpenes in C. oleifera

x1 MERZMERZEEERLEY
Table 1  Triterpenes and triterpene saponins in C. oleifera
75 llac /B4 TR AL 275 3CHk
No. Compound name Plant part Ref.

1 FFEURER Oleanic acid s 14,18

2 FFEIR R -3-0-B-D-45 %3 /4 Oleanic acid-3-0-B-D-glucopyranoside R 14

3 3B-0- 2R R 38-0-Acetyloleanolicacid BT 15

4 I BF Ac 3-0-8-D-Gal-(1—2) -[ B-D-Xyl-(1—2 ) -a-L-Ara-(1—3) ]-8-D-Glu-33,15a,16a,218,22a, W 16
28-0H-21-0-acetoxy-22-Ang-olean-12-ene

5 IS4 Aa 3-0-8-D-Gal-(1—2) -[ B-D-Gal-(1—2) B-D-Xyl-(1—3) ]-8-D-Glu-38, 15, 16, 22, 28- " 17
OH-22-0-acetoxy-22-Ang-olean-12-ene -

6 3-0-8-D-Glu(1—-2)-B-D-Xyl(1-3) [ 3-D-Glu(1—-2) ] 8-D-Glu-15«,16a,28-OH-22a-Ang-olean-12-ene = 18

7 22-0-Angeloylcamelliagenin-3-0-[ 8-D-Gal(1—2) ] [ B-D-Glu(1—2) -a-L-Ara-(1—3) ]-B-D-glucopyranoside Ak 19
218,22a-Ang-15a, 16, 28-OH-olean-12-ene-2 , 3-al-38-0-3-D-Xyl-( 1 —2 ) B-D-Gal-(1—3 ) -[ B-D-Gal-( 1

8 . liss 20
—2) ]-B-D-glucopyranoside

9 21B-Ang-22-0-(2-methyl-butyryl) -15«, 16, 28-OH-olean-12-ene-23-al-38-0--D-Xyl-(1—2 ) -B-D-Gal-( 1 W 20
—3)-[B-D-Gal-(1—52) ]-B-D-glucopyranoside

10 22a-Ang-15a,16a,28-OH-olean-12-ene-38-0-B-D-Xyl-(1—2 ) -8-D-Gal-(1—3 ) -[ B-D-Gal-(1—2) ]-8-D- i 20
glucopyranoside

u 218,22«a-Ang-15a,16«,28-0H-olean-12-ene-23-al-38-0-3-D-Xyl-(1—2 ) -3-D-Gal-(1—3 ) -[ B-D-Gal-(1— i 20
2) ]4B-D-GluA methyl ester

12 21B-Ang-22a-0-(2-methyl-butyryl) -15a, 16,23 «,28-OH-olean-12-ene-38-0-a-L-Ara-(1—3 ) 48-D-glucopy- i 2
ranoside

13 16a-Ac-2183,22a-Ang-23 ,28-OH-olean-12-ene-38-0-a-L-Ara-(1—3 ) 48-D-Glu methyl ester R 20

14 16a-Ac-2183,22a-Ang-23 , 28-0OH-olean-12-ene-33-0-a-L-Rha -(1—3)-a-L-Ara-(1—3)-8-D-GluA methyl i 20
ester
16a-Ac-218-Ang-22a-O-( 2-Methyl-butyryl ) 23 , 28-OH-olean-12-ene-38-0-a-L-Rha-( 1 —3 ) -q-L-Ara-( 1 —

15 R 20
3)-B-D-GluA methyl ester

16 21B,22a-Ang-15a,16a,28-0H-olean-12-ene-33-0-B-D-Xyl-(1—2) -8-D-Gal-(1—3 ) -[ B-D-Gal-(1—2) ]- i 20
B-D-glucopyranoside

17 21B-Ang-22a-0-(2-methyl-butyryl ) -15a, 16 ,28-OH-olean-12-ene-38-0-B-D-Xyl-(1—2 ) -3-D-Gal-(1 -3 ) - W 20
[ B-D-Gal-(1—2) ]-B-D-glucopyranoside

18 218,22 a-Ang-16a,28-0H-olean-12-ene-23-al-38-0-3-D-Xyl-(1—-2 ) 8-D-Gal-(1—3 ) -[ B-D-Gal-(1—-2) ]- i 20
B-D-glucopyranoside

19 21B-Ang-22a-0-(2-methyl-butyryl ) -16«, 28 -OH-olean-12-ene-33-0-8-D-Xyl-( 1 —2 ) 8-D-Gal-(1 —3 ) -[ 8- " 20

D-Gal-(1—-2) ]-B-D-glucopyranoside
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No. Compound name Plant part Ref.

20 16a-Ac-218,22a-Ang-23 ,28-OH-olean-12-ene-38-0-8-D-Xyl-(1—3 ) -a-L-Ara-( 1—3 ) -B-D-glucopyranoside R 20
16a-Ac-21B8-Ang-22a-0-(2-methyl-butyryl ) 23, 28-OH-olean-12-ene-38-0-3-D-Xyl-(1 —3 ) -a-L-Ara-( 1 —

21 . R 20
3) -B-D-glucopyranoside

22 21B,22a-Ang-15a,16,23«,28-0OH-olean-12-ene-38-0-a-L-Ara-(1—3 ) -B-D-glucopyranoside R 20

23 15a,16a-Ac-218,22a-Ang-23 ,28-0OH-olean-12-ene-33-0-a-L-Ara-(1—3 ) -B-D-glucopyranoside R 21

24 15a,16a-Ac-21B8-Ang-22a-0-( 2-methyl-butyryl ) -23 ,28-OH-olean-12-ene-38-0-a-L-Ara-( 1 —3 ) -8-D-gluco- " 21
pyranoside

25 16a-Ac-218-Ang-22a-0-( 2-methyl-butyryl ) 23, 28-OH-olean-12-ene-38-0-a-L-Ara-( 1 — 3 ) -3-D-glucopyr- i 21
anoside

2 16a-Ac-218-Ang-22a-0-(2-methyl-butyryl ) -15a,23 , 28-OH-olean-12-ene-38-0-a-L-Ara-( 1 —3 ) -8-D-gluco- i 21
pyranoside

27  16a-Ac-218,22a-Ang-23,28-OH-olean-12-ene-33-0-a-L-Ara-(1—3 ) -B-D-glucopyranoside AR 21

28 Camelliaethanol-38-0-8-D-Gal-(1—2) -8-D-Xyl-(1—52) -[ B-D-Gal-(1—3) ]-B-D-glucopyranoside R 21

29  Camelliaethanol-38-0-8-D-Gal-(1—3) -8-D-Xyl-(1—52) -[ B-D-Gal-(1—3) ]-B-D-glucopyranoside pic} 21

30 22q-Ang-15a,16a,28-0H-olean-12-ene-38-0-B-D-Xyl-(1—2 ) -3-D-Gal-(1—4 ) -[ B-D-Gal-(1—2) ]-8-D- W 2
glucopyranoside

31 3-0-8-D-Glu(1-2) [ B-D-Xyl(152) -a-L-Ara(1—53) ]-8-D-Glu-15a,16«,28-0OH-22a-Ang-olean-12-ene 2 18

32 3-0-8-D-Gal(1-2) [ B-D-Xyl(1—-2) 8-D-Gal (1—3) ] 8-D-Glu-16«,28-OH-22 a-Cro-olean-12-ene-23-al P 18

33 3-0-8-D-Gal(1-2) [ B-D-Xyl(152) 8-D-Gal (1—3) ] -8-D-Glu-16a,28-OH-22a-Ang-olean-12-ene-23-al ZH 18

34 3-0-8-D-Gal(1—-2) [ B-D-Xyl(152)-B-D-Gal(1—-3) ]-B-D-Glu-16«,28-0OH-22a-Ang-olean-12-ene P2t 18
3-0-8-D-Gal(1—2) [ B-D-Xyl (1 —>2)-B8-D-Gal (1—3) ]-8-D-Glu-16«, 28-OH-22-0-( 2-methyl-butyryl ) - .

35 FAh 18
olean-12-ene-23-al

36 3-0-B-D-Gal(1—-2) [ B-D-Glu (1—2)-B-D-Gal (1—3) ]-B-D-glucopyranosy-16a;, 28-OH-22 a-Cro-olean-12- b 18
ene-23-al

37  3-0-8-D-Gal(1-2) [ B-D-Gal(1—-2)-8-D-Xyl(153) ]-8-D-Glu-15a,16,28-OH-22a-Ang-olean-12-ene P ] 18

38 3-0-8-D-Glu(1-2) [ B-D-Glu(1—2) -B-D-Xyl(1—3 ) ]-B-D-GluA-methyl-ester-15a, 16a, 28-OH-22a-Ang- Sk 18
olean-12-ene
218,22a-Ang-15a,16,28-0H-olean-12-ene-23-al-38-0-B-D-Xyl-(1—-2 ) -B-D-Gal-(1—3) -[ B-D-Gal-(1—

39 . Jics 20
2) ]-B-D-glucopyranoside

40 21B-Ang-22-0-(2-methyl-butyryl) -15«,16a, 28-OH-olean-12-ene-23-al-38-0-B-D-Xyl-(1—2 ) -B-D-Gal-( 1 W 20
—3)-[ B-D-Gal-(1—2) ]-B-D-glucopyranoside

4l AT F Ab 38,15«, 16a,22a,28-OH-22-Ang-olean-12-ene-3-0-8-D-Glu (1—2) -[ B-D-Glu (1—2) 8-D- Sk ”
Xyl(1—3) ]-8-D-GluA methyl ester -

42 MZRFE | Oleiferaol | it} 23

43 IMEMRE Oleiferaol 11 " 23

44 MZEERIL Oleiferaol 1N i 23

45 MZAREKIV Oleiferaol IV it} 23

46 I ZS 2 H B1 Camelliasaponin Bl e 16

47 11 &5 2 B2 Camelliasaponin B2 2% 17
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48  JhiZEETE [ Camelliagenin [ e 23
49 JhiZERAF I Camelliagenin 11 " ”3
50  lASEATI Camelliagenin 11 it} 23
51  lZEREHIV Camelliagenin IV bits 23
52 JZERFFV Camelliagenin V i 23
53 Oleiferasaponin A Zeht 24
54  Oleiferasaponin Bl 2k 25
55 Oleiferasaponin B2 ZoH 25
56  Oleiferasaponin Cl AH 26
57  Oleiferasaponin C2 P 26
58  Oleiferasaponin C3 ZoH 26
59 Theasaponin El o 27
60  Theasaponin E2 M 27
61  Yuchasaponin A i3 28
62 Yuchasaponin B b3 28
63 Yuchasaponin C i 28
64 Yuchasaponin D yia 28
65  Gordonsaponin H 2 17
66 21,22-MITEEEE-R1-T 5 E 21 ,22-Di-angeloyl-R (1) -barrigenol it} 23
67  21-24UTMBERE-22-(2-HH - T E L ) -R1-E &S 21-Angeloyl-22-(2-methyl-butyryl ) -R(1) -barrigenol i) 23
68 224k E-F WL Al 22-Angeloyl-barrigenol Al i) 23
69  21-4IAMEERE22-(2-F - TR 3L ) TS B EFIC C 21-Angeloyl-22-(2-methyl-butyryl ) -barrigenol C e} 23
70 21,22- A ERE-E R IT C 21,22-Di-angeloyl-barrigenol C biis 23
71 21,22- 4IRS 2R B AT E 21,22-Di-angeloyl-camelliagenin E s 23
72 21-MIFEERE22- (2-H B T EIE) INZS 37T E 21 -angeloyl-22-(2-methyl-butyryl) -camelliagenin E R 23
73 (KRR Betulinic acid 2% 18
75  fEHR Ursolic acid E N 18,20
76 B EER Quillaic acid 7 14
77  Betulin Gt 19
78 H3k %552 H D Pulsatilla saponin D IH 29
79 B-FMAEEE LR B-Amyrin acetate St 30
80 HEMZMAE Gemmanol acetate 5 31
81 TN YLPERE £ R BE Taraxerol acetate e 30
82 Y- HEFSBELRMR f-Taraxasterol acetate e 30
83  HiZE _JEFEL AR Kansonidiol acetate M 30
84 T bR 4R L RIS Butyrospermol acetate KM 30.32
85 AL MEEEZ AN Damadienol acetate 5 31

TE : Gal : 2 FUBIEHE s Xyl AN s Ava: BTHEAFIMIERE s Glu: TATHR AL ; Ang : TG S0  GluA « A AT MERE R 4L ; OH . J2 B 5 Ac: ZTBE Mk s Rha: 2 5
Cro: B G 4E0 3

Note : Gal ; Galactopyranosyl ; Xyl ; Xylopyranosyl ; Ara; Arabinopyranosyl ; Glu : Glucopyranosyl ; Ang: Angeloyloxy ; GluA ; Glucuronopyranosyl ; OH : Hydroxyl ;
Ac: Aectyl ; Rha; Rhamnopyranosyl ; Cro ;: Crotonyloxy.
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Table 2 The phenolic compounds in C. oleifera

B LA IR 2

75 Llacy /B4 TR 275 3k
No. Compound name Plant parts Ref.
86 it Jiz Z Quercetin ZRHl 33
87 Quercetin-3'-0-B-D-glucopyranoside o 29 34
88 Quercetin-3-0-B-D-galactopyranoside - 29
89 Quercetin-3-0-g-L-thamnopyranoside i 29,35
90 Quercetin-3-0-B-D-Glu-(6—1) -O-a-D-rthamnopyranoside i 36
91 Apigenin-7-0-B-D-glucopyranoside Ui 34
92 Apigenin-6-B-D-glucopyranoside A 37
93 7 Rutin E 33
94 1L1Z5 M Kaempferol b 33
95 Kaempferol-3-0-8-D-Glu-(1—2) -a-L-arabinopyranoside Kk 33
96 Kaempferol-3-0-a-L-Rha-(1—6 ) -8-D-glucopyranoside P 33
97 Kaempferol-3-0-[ B-D-Xyl-(1—2) -0-a-L-Rha-(1—6) ]-B-D-glucopyranoside Zeth 33
98 Kaempferol-3-0-[ B-D-Gal-(1—2) -0-a-L-Rha-(1—6) ]-B-D-glucopyranoside P i 33
99 Kaempferol-3-8-D-Glu-(6—1 ) -O-a-L-rhamnopynanoside ZAh 38
100 Kaempferol-3-0-8-D-Glu-[ (2—1) -0-8-D-Glu ] -(6—1 ) -a-L-rhamnopynanoside ol 38
101 Kaempferol-3-0-[ 8-D-Glu-(1—6) ] -8-D-galactopymnoside P 39
102 Kaempferol-3-0-[ B-D-Gal-(1—2) -a-L-Rha-(1—6) ]-8-D-glucopyranoside A 40
103 Kaempferol-3-0-(2",6"-di-O-trans-p-coumaroyl ) -B-D-glucopyranoside i 29
104 Kaempferol-3-0-a-L-Rha(1—3) (4" -Ac) -a-L-Rha(1—6 ) -8-D-galactopyranoside Kk 37
105 Kaempferol-3-0-[ a-L-Rha-(1—3) -2 ,4-0-Ac-a-L-Rha-(1—6) - ] -8-D-glucopyranoside Kk 37
106 Kaempferol-3-0-a-L-Rha-(1—3) (4" -Ac) -a-L-Rha(1—6) -B-D-glucopyranoside P 37
107 Kaempferol-3-0-[ a-L-Rha-(1—3) -a-L-Rha-(1—6) ]-B-D-glucopyranoside Py 31
108 Kaempferol-3-0-a-L-Rha-(1—6) -B-D-glucopyranoside ZAf 41
109 Kaempferol-3-0- a-L-Rha-(1—2)-0-B-D-Glu-( 16 ) ] -B-D-glucopyranoside Kok 41
110 Kaempferol-3-0-[ B-D-Xyl-(1—2 ) -0-a-L-Rha-( 16 ) ]8-D-glucopyranoside Kok 41
111 Kaempferol-3-0-[ a-L-Rha-(1—52) -0-8-D-Xyl-(1—6) ]-B-D-glucopyranoside Al 41
112 Kaempferol-3-0-[4'"""-0-Ac-a-L-Rha-(1—6) ]-[ B-D-Glu-(1—2) ]-B-D-glucopyranoside Ak 41
113 Kaempferol-3-0-8-D-Xyl-(1—-2) -B-D-glucopyranoside Zth 41
114 Kaempferol-3-0-[ 8-D-Glu-(1—2) ]-8-D-glucopyranoside KM 41
115 Kaempferol-3-0-B-D-glucopyranoside Pl 35
116 Kaempferol-3-0-8-D-Glu(6—1 ) -8-D-glucopyranoside b 35
117 2 4 Naringin 7 14
118 IIZEHF A Camelliasides A ER(T 43
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5 llacy /B4 HEWIERAL S5 30k
No. Compound name Plant part Ref.
119 W HFE I Neobaicalein I ES 18
120 Naringenin-7-0-[ B-D-Xyl-(16) ]-[ B-D-Glu (13 ) -a-L-Rha(1—2) ] B-D-glucopyranoside Sk 44
121 Naringenin-7-0-8-D-Xyl-( 16 ) B-D-glucopyranoside st 45
122 Naringenin-7-0-[ 8-D-Glu-(1—-3) -a-L-Rha-(1-—2) ]-B-D-glucopyranoside Zhh 44
123 (+ ) 4"-Methyleatechin-7-0-B-D-glucopyranoside Sk 44
124 A EE T Biflavonoid B 46
125 4',5,7-OH-dihydroflavonone 7 51
126 Camellioferon A I 47
127 Chlorogenic acid i 47
128 1,4,6-Tri-0-galloyl-B-D-glucose - 47
129 2,3 ,4-Tri-0-galloyl-B-D-glucose i 47
130 1,2-Di-0-galloyl4 ,6-( $ ) -hexahydroxydiphenoyl-8-D-glucose i 47
131 Gemin D - 47
132 Tellimagrandin 11 H 47
133 Pedunculagin s 47
134 Casuarictin - 47
135 Casuariin - 47
136 Cornusiin B I 47
137 Schimawalin B - 47
138 Camelliins A I 47
139 Camelliins B I 47
140 JEULZERR Protocatechuic acid K 48
141 BT Gallic acid Sk 48 42
142 BT RN BR Methyl gallate A 48
143 BR TR Ethyl gallate AR 48
144 XTRHEAR PR p-Pydroxybenzoic acid Tl 48
145 FA AR Isovanillic acid 2 48
146 3,4-Z$SEFEH ER 15 Ethyl 3 ,4-dihydroxylbenzoate Sk 48
147 2-(3',4"- IR -1, 3- B HIIR-5 -1 2-(3',4"-Dihydroxyphenyl ) -1,3-benzodioxole-5-aldehyde P 48
148 6-Ethyl-5-hydroxy-2 ,7-dimethoxy-1 ,4-naphthoquinone WA 51
149 1,3,8-Trihydroxy-6-hydroxymethylanthraquinone Fe 51
150 2,,3-Dihydro-2-( 4-hydroxy-3-methoxyphenyl ) -3-( hydroxymethyl ) -( 25, 3R) -spectra Kot 18
151 a-# 2R a-Conidendrin ZKH 18
152 TFNEZ Syringaresinol Zohh 18
153 FEAIEE (-) -Medioresinol Sk 18
154 FAlEZ (-)-Pinoresinol ek 18
155 3',4-0-Dimethylcedrusin Ak 18
156 1-(3",5'-Dihydroxy) phenyl-2-(4"-0-8-D-Glu) phenylethane i 29
157 1-(3',5'-Dimethoxy ) phenyl-2-(4"-0-8-D-Glu) phenylethane - 29
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5 llacy /B4 HEWIERAL S5 30k
No. Compound name Plant part Ref.
158 1-(3',5'-Dimethoxy ) phenyl-2-[ 47-0-3-D-Glu-(6 1) -0-a-L-Rha ] phenylethane i 29
159 B Sesamin 5 52
160 2,5-Bis-Benzodioxol (1,3 ) dioxol-5-yl-tetrahydro-furo(3,4-d) (1,3) -dioxine K 52
161 ( + ) -Lyoniresinol-3a-0-B-D-glucopyranoside R 34
162 3-Hydroxybenzoic acid i 23

TE - Gal = PFUHEE Xyl = ARWEE; Glu = AHTHEE ; GluA = A4 IERR ; OH = 25 Ac = LEHE ; Rha = AL
Note ; Gal = galactopyranosyl ; Xyl = xylopyranosyl ; Glu = glucopyranosyl ; GluA = glucuronopyranosyl ; OH = hydroxyl ; Ac = aectyl ; Rha = rhamnopyranosyl . 3

I ERIAY

TETMZS A, Ren 2511 4335 15 381 gordonoside J
(163 ), Wang 3]y g | gordonoside P (164 ) ;
Xiong 212 A ZE A 143 B3 %) gordonoside R (165) FI
gordonoside Q(166) ; Wang 251 Py 25 4525 %)
Ba-JRHEE(167) (F M H4,6,8(14) ,22- P4 4%-3-
il (168 ) ; Chen 252" M3t 2% - rp 43 B £ 99 8 | 4F
(169) ; Lu"™ M2 T A 6 f 43> B5 15 5 B4 1 B
(170) ;Lin 2P FEZ5 b 2 B0 T W B (171) &5
HIBE(172) K i EE(173)

1.3 Hi

THZEAE A TR E R A AR AR EY , T A
TS B AT B 22 i 105 12 40 1t , L b LU TR R R
Witeh &, HRZ h RN R AR TR . FHIF TAE#E
K H GC [ GC-MS 31 25 7 H B 7 R 20 1, 2 9 2 Fol
i 07 B Ak A e a8 (174) 0 I gt
(175) BERSER" (176) FFtHER™ > (177) A3t
IR (178) , -+ DUBR R (179) | T RE R
(180) AE/E—Hsie ™ (181) JFmR'™ (182) |V
W' (183) - Jukieie ™ (184) (IL#ime™ (185) |
PR (186) 5 i Ab, Tong ™ FE I ZE AR 43
BT IE+ RAERR (187)

Wang'**) ISR R F 9 & B T it e 4 -
(188) FL/R AT H B(189) \4-5 HL-3-F1 S JL Ay 1-
0-B-D-[ 6-0-(4-¥2F-3 ,5-— H G LR R ) |-nik
WA BT (190) F1 3,4, 5-= AR LR L-6-0-4T
FRIEIE-B-D-HHIHEF (191) %5 4 AL 540 ; Tong ™
FEM AR th o B A3 B4R 8 — R — T Mg (192) |
( R ) -de-O-metillasiodiplodin ( 193 ) . macrophorin A
(194) #1 negunfurol ( 195) sYan " fE R X b A B
FIBEAEET (196) 5 Luo 25 ¥ 25 vh 2% B 2
TR iR (197) s Wang 25 e 2K R A T 4Y
FIKAfrEER A(198) Fl 1-(3",5"- HI 4 JE ) R 02
(4"-F2HL) RIL 6 (199) o
2 HEHMEMKRIEAR

2.1 mFEmERNE

PARZG BB 5T R B, 250 B RAFPUwAE I,
Xestis 25 ) % FLPHHE S IR P 0 7= 23 6k K B AT B
( Escherichia coli) JE&E#EZEHUFT & ( Bacillus cereus ) Kl
H &3k i ( Candida albican) 47 R 45 A4 H
of =R A B {0 58 ¥k B ( minimum  inhibitory con-
centration, MIC ) 43 5] &y 3. 917 .20. 833 #7 52. 083
mg/mL, Jiang 2" SR FHAEF 9 B A5 & B2
PRI XY 4 (0, %) 45 BR 1 ( Staphylococcus aureus ) |
E. coli FSEZEAFF 1 ( Bacillus subtilis) BB 1 2 (As-
pergillus niger) FK i & ( Aspergillus oryzae) | WP i#
£ (Saccharomyces cerevisiae) BN HI R 5 &+ HH
2 (100 wg/mL) HORAH Y, HANE G 1 JL-F- A 32 pH
(ELSE M) , PR E VLT, ] Ao 28 0T BT A 40 T S8R AT
T, RSP MIC 4350152 3% 4% 7% 3% |
3% 1% o MeAh, Li S 52 4 B, VI VG 7 25 i %
E. coli 1 S. aureus 1) MIC 43514 0.5% F1 1% , H5%
WX E. coli (M ROCR 3R T S, aureus , HAM T HL B
T P A2 3 Ao 4 T 200 L R 200 L R 477, 5 | A AT Ak
JLs ) AR BT DA R T DT S B AR 1Y
FET,

FRHF(XAKBR) REAETIMRTCME
Hlirh, REHEA R4 B9 FLAL 23 5 & 1 RN 25 2
RE , T Uk 1 ) AR 25 Bl ) 45 (HL R & BIF 9T
BRI AT B R AW B M Hu A
80% LT IS A vh 43 B B0 2% e R AL (B GA
95.42% +0.10% ) , I 7 HAW GG P, A 9 H T
S. aureus . E. coli . B. subtilis F1 S. cerevisiae 78 3 if K
HIER, MIC 4351k 31.3 .31.3.62.5 Fi131.3 pg/
mL, A L T4, il 2 2 X SR B %5 (Mucor race-
mosus) \A. oryzae AR B ( Rhizopus stolonifer ) F18
& W ( Penicillium glaucum) 5555 T A 0V AN
MIC 43 5] & 250,250,250 #1 125 wg/mL, Zhao
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S5V FH AB-8 K AL ARG 5 Sephadex G-15 43 B4
alifl, 75% L FEEIMZ RS 1R B4R Ry 82. 5%
IS R 2R, JF R FH U 0 B 32 0 g X E. coli NI
S. aureus NI VEF , 45 SRR HXT E. coli F1 S. au-
reus 1) MIC 735124 1 1 0. 5 mg/mL, Fe IR B 2
(MBC) #4244 mg/mL, $tAb, 4 bl 558 375 P 52 5
7N, S. aureus BN S & (90% ) B& = T E. coli
(80% ) , & WITT# % 45 '8 R B BUSME 5 T 5 3,
ZRIBEXT S. awreus PN I RO BT, HAME HLEE S5
MR A MR 8 B 1, AR R B 1 B 55 Ko T4
T, 5 WA 40 ) T 2R K A0 s 0 T A A
Zhu 251 SR A B AT b SR B B B R
FHRAUR B 53 25 i Ak , 28 2 B /K i A5 30 1 b 2% i
JeKT E. coli #1 S. aureus 7 B I EAVEH , MIC 43
1 1.63 F1 1. 10 mg/mlL, [a] iy 20 [ A 7 Ji5 52 56 3iE
WM B R FEIN AR T, W] RS o e 5 Al
YHMIRRSS G , WO 20 B B ) 45 K4 AN D, o 40 AT
)itk ) 4 ) % - 1 -3 92 5 (8t ( manmitol -1 -
phosphate dehydrogenase , M1PDH ) ¥ 4 3¢ 4111 il 40 &
IR o Ye A5 SRR R K 1 W 7 AR
S DB R T2 KT v 2 O 248 J2 1, 28K i A 3 2
B 82.3% +4.2% AT, S IHIRE R 12. 5%
+0. 7% , LW TR 5255 % B, 0 2% 217 053 1) 5 B
PHAK (amoxicillin) M #7252 (erythromycin) L 10: 11
A8 B A5 {6l P %) 47 7 205 S B e O T = R T A %K
2K B AF G amoxicillin BEA 1l X E. coli 1Y
MIC 43518 21.6 £5. 1 F135.2 £4.5 pg/mL, A%
HAFICHI erythromycin BEA{# X S. aureus Y MIC
Ao 13.4 £3.9 F127.6 £5.7 pg/mL, 5N
TS AT JUREY 9 40 B e AR 2R A RO, LA
Al RE RS B oT 5 H 68 B & ( mannitol dehy-
drogenase, MDH ) FlI4fi il 4 DNA 5 R ¥E45 5, 1l
T M2 B S W) i ( extracellular polymeric sub-
stances , EPS ) (4518, N TS R AR 0 s 0 1 [
AN HE eDNA (935 B, B2 AT 20 B8 A6 ) e 1 A T B
R LE MR IR BB BRI

T2 Th 228 F A B ORI 25
ZEMIZETY . Zhang 25" DL A 500 A JBURE 2 KFHA
R W S 4, 248 AB-8 R ALM R 43 55, Wi 4k
30% LPEEVEIHR , A3 AL 94. 1% 0. 5% £ W
a2l 4y, AR H T E. coli . S. aureus . B. subtilis | R.
stolonifer \A. oryzae F1 M. racemosus 1] MIC 43 5|
125.250.63.500 .1 000 F11 2 000 mg/mL, 25 5 oK,
2R Z WX B. subuilis WA HIVE FH R , X H A 4

RN AN BA 5, Huang' ™ LIS 75 3 i B M 25 47
R 25 T, 2R B D-3520 B4R PR 20 5 4l
AL RE Ry 47. 25% W92 ¥F 2 1, IF #EAT IR b4
BRI, 45 2R Bos, i 25K 2 W 52 R X E. coli
B. subtilis . 5¢ Y6 AR B & ( Pseudomonas fluorescens ) .
1 FEFT B ( Salmonella typhi) | S. aureus 1 PY B BR 7
( Micrococcus tetragenus ) #H — & WM HIVER, HE
HIE KBRS MIC 4251 0. 625 .0. 625 .0. 625
1.25.1.25 M12.5 mg/ml,

Chen 217 W25 43 B I M4 T 26 Hkam il
9o L B 110 DA AR LT, O LA T s 1 CF108 75 55 R
(1) CF100 Fi1 CF65 HA T i&Hi s E | e 1 il i
TR IH B ( Colletotrichum gloeosporioides ) | JH Ml T5
5% B ( Phytophthora capsici ) . 7K T8 2U #f 7% W
( Thanatephorus cucumeris) Ak 25598 & ( Fusarium
solani) \E. coli . S. aureus . B. subtilis 25 7 795 J5& F o
Wang 470 52 oK 35 3 s & DEAE-Sepharose 2§
T HE NS Al B By B B PN 2R OR 2 R AL o)
(TSCP-1 F1 TSCP-2) , ¥ B PR AR 224, 4 th ) 4
WHLL R, RSPt B 50 2 7R, TSCP-1 il TSCP-2 X
E.coli M B A5 12.4 A1 13. 1 mm, X}
S. aureus IV E B0 12,5 A1 11.2 mm, ¥ H
A—ERPTHEZCR
2.2 EFmRKEM

Wu 55 BT R B, FIRZS I (2 mL/kg) T3
a9 i R U S I ORI AT A 5 I S R
IR BATR (acetic acid, AA) 75T IR R A5 1 48, HofR
RIS 1 IR M AR M BE (2 mIL/ kg ) TR Y7 AHAL,
235 T ) R 0 7 2 B v L R AT R OB AT T 55
WA FEE M ZFEE, Akkarach %5 B 5
FHZS OGS vea JIE [E6 P A8 5 S N SR RS AR AR 1Y
SR, R T A A TR ] AR I Y
¥ ( malondialdehyde , MDA ) | (%% B g &5 1 AH [5 1%
(low-density lipoprotein cholesterol , LDL-C) £ C-Jz i
% 9 ( C-reactive protein, CRP) ZZ R &Y & &,
B O IR 14 2 AR . Tu 257 iF 9 % 31
HiZsih (2 mL/kg) BEAD I & B35 T 0k 1 R A0
it BN BR IR AL -2 ( cyclooxygenase-2 ,COX-2) &
H AR IA AN E A2 6 (interleukin-6,11-6) ,—
SAALA (nitric oxide, NO) 25 JEPER T 748, NTITAT
UG RAE, 3% SRS 1/ BUE R R0 .
Lin' "™ 25 1 SRR L S b MACASS 750 A BRI A2 B o A
WA (2 R/d) L TRIK 6 K, KA ThRe %)
il A BRI B i i 28 24 b MDA (Fir 81 i %2 E2 (prosta-
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glandin E2, PGE2) 1Y 4=, 1 5if i 40 1k ¥ 1B Ak iy
(superoxide dismutase,SOD) 1§ /7, [F] B} RE T I8 28 1
K+ 1L-2 \y—ﬂ:j’jﬁ% (y-interferon , INF-y ) mRNA 102
ik, B R B R AR, Lan 2517 LU 20 (1i-
popolysaccharide , LPS) 175 5 1 55 PUAC /N A AZ B g
MR (RAW264. 7)) N7 20 58 AE A RS, A il
B S IR (1 mg/mL) BAT RAFRYBTRAE R, BE
% 5 M AR NO BB B, Chang 26177 4]
EAH (33 ~200 pg/mL) Al i Mkl —E AL A S
2 (nitric oxide synthase 2,NOS2) 1 COX-2 pFRik, [&
fIR25 LPS Hili ) RAW264. 7 21 NO A= )ik, W] i
5ot e SR BE R T o (tumor necrosis factor-a, TNF-o¢) |
IL-6 S5 48 PR (1 R WA BRI HIE ], A
RAFIHTRIEN

K F B A AR R AR, Ye 257 1
AB-8 RALB AR 73 B 4l AL 75 bl 70% £ B 32 Ly, 4
2M K AR BN A B R AR AR R T A SR
SR B R M AR 7R R E 9 /N B R AR AR, 25 5
FW] 2 KM ) B 00 35 400 ) 7 PR A 2 R R
P4l 21 IL-1b  TNF-o Fll PGE2 55 4 M X+ (1) 7=
Az BEARINLTE H MDA Jf:3% Jim SOD F45 bk H ik iat 4
ALY W ( glutathione peroxidase, GSH-Px) & &, B
AR R TP . Yang 257 LIS RF (1) 2 A I
Yok skl A HAR B) L18 CBREB AL, 38 52 Hh AR il
G 5 5 40 A A B9 = B B2 9F 21-O-angeloylih-
easapogenol E3 ( ATS-E3), ATS-E3 (10 puM) /£ T
LPS /531 RAW264. 7 2 i85 A0, 7] i 2 B AR 5 4
HR 2 (fluorescein isothiocyanate isomer, FITC) -
R BE ST E 4 (sodium nitroprusside
SNP) i 519 B H1 &A= A LPS 35 5119 NO A AR, [H]
A INOS 33k % T B(nuclear factor B, NF-
«B) ML (pSO F1 p65 ) 14 4% B o7 | kB il 411 1] 1)
(protein kinase inhibitors , IKK) Fi{) B iz £k A1 25 1 184 fifg
B1 ( protein kinases B, AKT1 ) ff] fitE i 1, AT & 3BT
RAER o Tong %51 s aof — 2500/ N RUER BRI £
SRR R B K R B 3k PR 2 e 2 6 B
H A B3 (1 g/kg) BEA REMH — R B0 RUH- B
i, S 2 D A USRI O R e i, ol Ry
RV L PCE2 & 1 REAK, IT W] i 0 i 5 ) o 5K
SR PR A ZFHE AR BAT B BT RAE T o

ZAi2E UL LPS 55 RAW264. 7 411 i 1F h %
EABIRY G5 BT 2% 22 R A4 4 15 4 o Mlarcela 25757 A
M AR (-)-R LA R (10 M) e
TNF-o %551 NF-kB | 22 )50 AL 8 H 3 ( mito-

gen-activated protein kinase, MAPK) /G 85 1 (ac-
tivator protein-1, AP-1) i &0 b4 il (A 1 51 70 98 0 A2
f&  ( peroxisome receptors ,
PPARy) % A& iE 25 111 () 35, [R] BT I A% 240 i
4k.% H-1 ( monocyte chemoattractant protein, MCP-1) ,
IL-6 il TNF-o S5 5 K - 1 % s e 3k, DT 35 219
AR E R . Ni 25050 IO o 42 B3 s 15 50
AT J L2 1L 75 -3-0-[ 2-0-B-D-F FL i 6-
O-a-L- B | B-D- R BB AL 45 3-0-[2-0--
D-AHf-6-0-a-L-F 25K ] -B-D-] %l , 221 10k & 30
P AR A 2 Hl TNF-o \NO F1 iNOS 7E 4 %
ik, BXF A TCEE AR 2 A RO PR TG )
Jito Liu 255 SR P2 45 700 25 A0 ME €033 1 DA T 2%
FF 80% L T4 Ly vh 73 B3 BN 4l oy 98. 59% A
Fii, T 38 & T 9 LPS 5 5 i RAW264. 7 4fififg rfr iN-
0S,COX-2  TNF-o Fil [ W 21 fifd 4 7 2 14 1a ( macro-
phage inflammatory protein-1a, MIP-1a) 2412 42 fifd #1121
P mRNA ik | FEAK RAE K. Jiao %5 Bk
Z5Hi 80% L4 Y o3 B B T AR 26 Ak
GYXT LPS 75 31 RAW264. 7 4 it rp 4 5E K
NO F1 PGE2 A R4 py4M sl /EH , Hagdl il NF-«B I
P T INOS il COX-2 %5 4 it AH G 2R 11 1Y ik
Ye 5154 M 2 72 70 25 15 2 59 0L AR ok A 4
(4l 93.8% ,200 mg/ kg, P Ml ) AE I 25 Il A ) S
JRET3 | 72 18 DR B A Stk 7 e, 9 2 2 T 3 - S B B /)
BR AR H-2pe 1 5, AR A8 S 500 AR 1 3 o
[] s} 68 F AR 2h 4 1L 7 MDA 7K SF-, 48 &5 SOD Al
GSH-Px Jf 4, M 223k 5 PGE (R, HA B
BRI

BRI , F S 2R AR AR (1) 50% HP 4kt
B (10 me/kg) REZEME AA 75509 K BUR I ik, B
APLR VBV AARAE R, AR 2 ) AA B
PR A T A 2 I S T AR R S B Jiao
£ IS 5 I B 114 2R TR AT T 4 s A
XA IR R LA IR KB IR VKB TR
g B FROBE . RHERIR.3,4-ZREXT RS
P 2-(3",4"- R0k ) -1, 3 HUR-5 - A fe SR A0
2T, % LPS i 5 RAW264. 7 4= NO 4 HA
RAF AR, LS00 O 1 ol 25 i i
BRI (50 mg/mL) AT K el g B 14 1L -
2H3 AE RN TNF-o F 14 925 F0 5000 , e
NF-«kB FIJTE AP-1 {55145, T iNOS il COX-2
FER A IR R BF S0 Ake F0 MAP g, 9802 %
T 7= A, B R VR

proliferators-activated
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3 hEFERF LI

TR B 25 At R AU A s AR
(T, Ren 45" 5 b B2 38 32800 1T 0 0 o T
FESRE LML TE 7 , Hods H T AR W A i
5 ; Chen 251 % ] D-Se (IR ARHE 1L T 25 3m i
M FLIAL Ty, 2 E e LR S T A L YRR T
W BIIMTLE, B T L B Rk A AR
WIFI I BE s Zeng 260 JF % 48 B 580, XA T #i AR
JLLLRE AR BT ; Liang 45" B A 25 9 10 se 44 fig
ARLIEF B 52 25 255 3 £ 0 A R 5 Ye 250 IF & T — b
MR HE (9 25 T XU ) F . 25 R R — R KR
WVEMER], 258 T H B 5. Gao 2 fF
(25 B VETW, R UIPEREO0 S , IR LA B
BRI Li 5 e vk oK I oM A ZE R 2, IR
TR & K 5 Ou 250 BF % 1 25 1 R AT AE
AT HEIE R LA 2T A4 ; Long 25 BiF il ity 255
REE Y B BRI R . B R AE
P B TE R A B Tt — 26 T A R BT R AR, dn
TR BRI 25 A e R R 4
JE T 2 B YR B R P, B O S B A R
4 BHES5RZ

TZAL2E B RN R S R 5, R
LG =G B A0 R SR A TLE 4y, BT A
F S5 IS AL b 43 8 M5 13T 200 AN AL
B8, IR A A B B PR S M, X
TS A B IS ST I 24 S W7 T, — 2
TRABFSEA TP A W30 T B0 284 Y 52 B HL IR,
4 AT B PR SR T S B BT 26 T B R 2 P s — R
TS X 5% T B T 4 T MR 1 T R S A, AT
1A AT A A R O R, 2 3 T
IR L 3543 B A5 0 25 FAN (.

BFFE 5002040 S R 2R 4 (4 )
SR 40 M R V2 L, B A LR 20 B A L 254, 51
LT A R T R, AT SR B R ST A B 0 R I
PR b AB A 0T B0 TR R, , AR P
5 SR 2L 7 A AR 2 B0V A
I PRIGYT T LA 2SR I SIS AL B 0 S HUE 25
el ST T P A £ 0 0T 200 T 20 B )
12 SR 25 B W 0, T4 5 YT AR TR, T BRI A 1 245
FEIGTEAE . IS B 48 0 M 1O B 9T 2 L) 40 )2 T
T, AR S ELARJS KRBT AH I , X ST 9165 PR 7
T AR A RELAS , 55 S BIF 2 107 LA 46 8 AH S50 10 3l
KSR RS A 25 i UL 45 SR 8 R AR T i 26 i
S S 3 e Th R PR AE T, SR i 2 7R I

PR L B S I — R AR 2K o

FIAT, B B ok yih 2% 5 R HH LA 2okt 22 R
XA R T MRS BT AR A
S B2 SRR IR LRSI R IR R B 5 1 5T
PRI T . BRE A ELSD, I 2 e B2 257 dh At
sl U AT ) R B R R S, 2% A B8 T A AT LA
OrAILASTT I, — SR UM R AL S W, 455 FUAE
PER A Rl 225 2 48 (IR A e L 59056 )
O FSCHT B )5 , AR 2 A FH A RT3 R 2 i
PEALE PRI HIE R s —J2 RIZImAE N R 5, B 4%
PRI AED) 5, TF S RAT BRI RCR 9 A1 A 50 A Al
Mot , WNFLE FLICSE , AR BB B AR, fe it
PR S M, B v AR R B 5 — R IR AU
HAUSIAEYIIAR , T A CRAT 2% 10 XU ) f R 2 i
DS NEIPN DS -2l P S e |
fedEim 2R BEIR I FE o0 R e S O BOs IR AR 2, %)
2R A K R HAT F 2 T

S 3k

1 Su JY. Study on antibacterial activity of oil tea extract[J].
Henan Tradit Chin Med (Vi[5 772 ) ,2020,40:938-942.

2 Feng QY,et al. Progress in medicinal research of Camellia
oil[ J]. Chin J Exp Tradit Med Form ( 5 [E] 52 5 J5 77| 2 24
i) ,2016,22(10) :215-220.

3 Zou YR, et al. The clinical application progress of tea oil’s
anti-inflammatory and antibacterial effects[ J]. Chin J Eth-
nomed Ethnopharm ( 7[5 R % R [H] £ 25) ,2013,22 (12) :
12-13.

4 Chinese Pharmacopoeia Commission. Pharmacopoeia of the
People’s Republic of China: Vol T ( Hi4E A 2L A= 24 .
H—%B) [ S]. Beijing: China Medical Science Press,2020 .
429.

5 Song Y,et al. Study on the chemical constituents and phar-
macological activities of Camellia plants[ J]. J China Pharm
(thEZj ) ,2018,29.2143-2148.

6 Jiang XD, et al. In vitro antifungal activity and mechanism of
action of tea polyphenols and tea saponin against rhizopus
stolonifer[ J]. J Mol Microb Biotech,2015,25(4) :269-276.

7 Chi X, et al. Oral administration of tea saponins to relive oxi-
dative stress and immune suppression in chickens[ J]. Poul-
try Sci,2017,96:3058-3067.

8 Zhang JF et al. Advances in chemical constituents and anti-
tumor activity of Camellia oleifera Abel. [ J]. Nat Prod Res
Dev( KIRF=WiIoE 5717 % ) ,2018,30.708-716.

9 Song CW, et al. The hypolipidemic effect of total saponins

from Kuding tea in high-fat diet-induced hyperlipidemic mice



Vol. 33 B

45 MR AR SRR AR TR fre

1613

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

and its composition characterized by UPLC-QTOF-MS/MS
[J].J Food Sci,2016,81:1313-1319.

Bao NN, et al. Extraction and bacteriostasis effect of tea sapo-
nin in oil-tea Camellia seed cake[ J]. Nat Prod Res Dev( X
SR 591 %) ,2018,30(1) :127-133.

Thitimuta S, et al. Camellia sinensis L. extract and its poten-
tial beneficial effects in antioxidant, anti-inflammatory , anti-
hepatotoxic, and anti-tyrosinase activities [ J ]. Molecules,
2017,22.401413.

Ma YY ,et al. Research progress on the biological activity and
application of tea saponin[ J].J Tea Commun ( Z50FEH) ,
2021,48(1) :15-19.

Wu SX, et al. Total flavonoids exiraction rate and antioxidant
activities of crude extracts from Camellia oleifera fruit hull by
different solvents[ J]. China Oils Fat( A [E i g ) ,2019,44
(6):116-119.

Chen SP, et al. Chemical constituents from fruit shells of Ca-
mellia oleifera[ J]. Biol Chem Eng ( 4= ¥4k 1.),2017,3
(6):21-23.

He P, et al. Isolation and identification of triterpenoids from
Tengchong safflower Camellia seed husk [ J]. J Southwest
Fore Univ( FEEg MO K223 ) ,2017 ,37 :218-220.

Ren Q,et al. A new triterpene saponin from roots of Camellia
oleifera[ J]. Chin Tradit Herb Drugs ( " ¥ 2%) ,2019,50.
4261-4265.

Jiao YL, et al. A new triterpene saponin from stem of Camel-
lia oleifera[ J . Chin Tradit Herb Drugs( H%i24) ,2016,47 .
2592-2596.

Yan QW. Study on the chemical constituents of Camellia ole-
ifera[ D ]. Nanchang: Nanchang University ( B§ & K %),
2016.

Liao Z et al. Cardioprotective effect of sasanquasaponin pre-
conditioning via bradykinin-NO pathway in isolated rat heart
[J]. Phytother Res,2009,23.1146-1153.

Li X. Study on the chemical constituents of Camellia oleifera
root( I ) [ D]. Suzhou: Soochow University ( 75 M K 2%) ,
2014.

Wu JP. Study on the chemical constituents of saponins from
the oot of Camellia oleifera and their antitumor activity[ D].
Suzhou : Soochow University ( 73 K% ) ,2016.

Xiong L,et al. A new triterpene saponin from tdefatted seeds
of Camellia oleifera[ J]. Chin Tradit Herb Drugs ( 15 2Y) ,
2017 ,48 :4375-4380.

Tong XJ. Study on the chemical constituents of Camellia ole-
ifera root [ D |. Suzhou; Soochow University ( 5 J K 2% ) ,
2011.

Zhang XF et al. A new saponin from tea seed pomace ( Ca-

mellia oleifera Abel. ) and its protective effect on PC12 cells

25

26

27

28

29

30

31

32

33

35

36

37

38

[J]. Molecules,2012,17 ;11721-11728.

Zhou H et al. New triterpene saponins from the seed cake of
Camellia oleifera and their cytotoxic activity[ J]. Phytochem
Lett,2014,8(21) :46-51.

Zong JF et al. Novel triterpenoid saponins from residual seed
cake of Camellia oleifera Abel. show anti-proliferative activity
against tumor cell[ J ]. Fitoterapia,2015,104(12) ;7-13.
Chaicharoenpong C, et al. Quantitative thin layer chromato-
graphic analysis of the saponins in tea seed meal[ ] ]. Phyto-
chem analysis,2009,20,253-255.

Sugimoto S, et al. Medicinal flowers. XXVI. Structures of acy-
lated oleanane-type triterpene oligoglycosides, yuchasaponins
A,B,C,and D, from the flower buds of Camellia oleifera-gas-
troprotective , aldose reductase inhibitory, and radical scaven-
ging effects[ J]. Chem Pharm Bull,2009,57 ;269-275.

Chen YL, et al. Chemical constituents of leaves from Camellia
oleifera Abel. [ J]. ] Shenyang Pharm Univ ( ¥k [H 258} K27
2#4R) ,2010,27,292-294.

Fang YD, et al. Study on pentacyclic triterpene alcohol and
tetracyclic triterpene alcohol in the unsaponifiable of Camel-
lia seed oil[ J]. J Chin Cereal Oil Ass( " Bl #4R) ,
1999 (Suppl 1) :18-22.

Li DM, et al. Influence of extraction method on content of
bioactive component squalene in seed oil of Camellia oleifera
Abel. [ J]. Biomass Chem Eng( 4= ¥ ifb 4 T #2) ,2006,40
(1):9-12.

Akihisa T, et al. Anti-inflammatory and chemopreventive
effects of triterpene cinnamates and acetates from shea fat
[J].J Oleo Sci,2010,59(6) :273-280.

Jiao B, et al. Chemical constituents of the flavonoids from Ca-
mellia oleifera and their antiinflammatory activities in wvitro
[J]. Chin Tradit Pat Med( Hi{2%) ,2019,41:327-333.
Wang FH et al. Study on chemical constituents of n-butanol
part from the roots of Camellia oleifera[ J].J China Pharm
(P EZ45) ,2019,30:2369-2373.

Ma LY ,et al. The chemical constituents of n-butanol fraction
from the seed cake of Camellia oleifera Abel. [ J]. Lishizhen
Med Mater Med Res ( iif 3 [# B [E 24 ) , 2011, 22 ; 2868-
2870.

Zhang JL, et al. Studies on the flavonoid constitutes of the
leaves of Camellia oleifera[ J]. ] Zhejiang For Sci Technol
(ALY ) 1991 (1) :9-10.

Bao LY. Isolation and structural identification of cumin from
Guangning safflower tea[ D ]. Changsha: Central South Uni-
versity of Forestry and Technology ( W1 7g ol B+ K2 )
2017.

Wang J, et al. Study on flavonoids in Camellia cake[ J]. Plant
Divers (AE4) 7328 5 B¢ U244l ) , 1986 ,8 :157-160.



1614

KIRF=YIBE R 5T K

Vol. 33

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

Jiang HY ,et al. HPLC analysis, preparation and mass identi-
fication of flavonol glycosides in tea seed flakes[J]. ] Tea
Sci( ZxM#l2£) ,2005,25:,289-294.

Yu B, et al. Determination of two main flavonol glycosides in
the tea seed cake of Camellia oleifera Abel. by HPLC[ J].
Chin J Anal Lab(43#1i36 %) ,2008,27(10) :52-54.

Luo YM, et al. Study on the chemical constituents of Camellia
oleifera[ J]. Chin Tradit Herb Drugs ( H1 %L 24 ) ,2003,34 .
117-118.

Gao DF, et al. Kaempferol acetylated glycosides from the seed
cake of Camellia oleifera[J]. Food Chem,2010,124.423-
436.

Kuo PC, et al. Bioactive saponin from tea seed pomace with
inhibitory effects against Rhizoctonia solani[J].J Agr Food
Chem,2010,58 :8618-8622.

Chen JH, et al. Identification and evaluation of antioxidants
defatted Camellia oleifera seeds by isopropanol salting-out
pretreatment[ J |. Food Chem,2010,121:1246-1254.

Chen JH, et al. Extraction and purification of flavanone glyco-
sides and kaemferol glycosides from defatted Camellia oleif-
era seeds by salting-out using hydrophilic isopropanol [ J ].
Sep Purif Technol ,2009,67(1) :31-37.

Ye Y, et al. Isolation and free radical scavenging activities of
a novel biflavonoid from the shells of Camellia oleifera Abel.
[J]. Fitoterapia,2012,83:1585-1587.

Yoshida T, et al. A dimeric hydrolysable tannin from Camelli-
a oleifera[ J]. Phytochemistry, 1994 |37 :241-244.

Jiao B, et al. Chemical constituents of ethyl acetate extract
from seed cake of Camellia oleifera and its anti-inflammatory
activities[ J]. Chin J Exp Tradit Med Form ( H [#] 52 56 5 7
#7R) ,2019,25(22) .132-137.

Wang QL, et al. Chemical constituents from the fruit shell of
Camellia oleifera[ J].J Trop Subtrop Bot ( #4717 WV #47H5 AE 4
2#4R) ,2017,25(1) .81-86.

Lu Y. Study on the chemical constituents of Camellia sinensis
flowers[ D ]. Shenyang: Shenyang Pharmaceutical University
(VEFHZGRL ) ,2008.

Lin SZ et al. Simultaneous determination of y-antisterility vi-
tamin , B-sitosterol, squalene in Camellia oil by HPLC[ J].
Mod Food Sci Technol ( #{AC & HiRHE ) ,2018,34(6) :218-
223.

Lee CP,et al. Antioxidant activity and bioactive compounds
of tea seed ( Camellia oleifera Abel. ) oil[J].J Agr Food
Chem ,2006,54 :779-784.

Yuan JJ, et al. Fatty acid composition and volatiles of Camel-
lia oleifera oil by GC and SPME/GC-MS[ J]. IOP Conf Se-
ries; Mat Sci Eng,2018,382(2) :022068.

Wei W, et al. Triacylglycerols of Camellia oil; composition

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

and positional distribution of fatty acids[ J]. Eur J Lipid Sci
Tech,2016,118:1585-1587.

Ma JL, et al. Fatty acid composition of Camellia oleifera oil
[J].] fiir Vercher Lebicher,2011,6(1) :9-12.

Xests F,et al. Triacylglyceride , antioxidant and antimicrobial
features of virgin Camellia oleifera, C. reticulata and C.
sasanqua oils[ J]. Molecules,2013,18 :4573-4587.

Jiang LY , et al. Study on the antimicrobial effect of the Ca-
mellia Oil[ J].] Anhui Agr Sci(Z#UR I FR2#) ,2008,36:
5913-5914.

Li QM, et al. Antibacterial activity and mechanism of Camel-
lia seed oil[ J].J Chin Cereal Oil Ass( Ff E AT ~#R) ,
2019,34(5) :62-67.

Hu JL, et al. Antimicrobial activity of saponin-rich fraction
from Camellia oleifera cake and its effect on cell viability of
mouse macrophage RAW 264.7[]J].J Sci Foo Agr,2012,
92.:2443-2452.

Zhao Y, et al. Antibacterial activity of tea saponin from Ca-
mellia oleifera shell by novel extraction method [ J]. Indust
Crops Prod,2020,153.2604-2613.

Nikaido H. Molecular basis of bacterial outer membrane per-
meability revisited [ J |. Microbiol Mol Biol Rev, 2003, 67
593-656.

Zhu CF et al. Structure and activity of the Camellia oleifera
sapogenin derivatives on growth and biofilm inhibition of
Staphylococcus aureus and Escherichia coli[ J]. ] Agr Food
Chem,2019,67 :14143-14151.

Nguyen T, et al. Targeting mannitol metabolism as an alterna-
tive antimicrobial strategy based on the structure-function
study of mannitol-1-phosphate dehydrogenase in Staphylococ-
cus aureus[ J]. mBio,2019,10:2660-2677.

Ye Y,et al. The camelliagenin from defatted seeds of Camel-
lia oleifera as antibiotic substitute to treat chicken against in-
fection of Escherichia coli and Staphylococcus aureus [ J].
BMC Vet Res,2015,11(1) :214-224.

Oded O, et al. The role of alginate in pseudomonas aeruginosa
EPS adherence, viscoelastic properties and cell attachment
[J]. Biofouling,2011,27 . 787-798.

Nur A, et al. Effects of extracellular DNA and DNA-binding
protein on the development of a Streptococcus intermedius bio-
film[ J].J Applied Microbiol ,2013,115(1) :260-270.

Heidi M, et al. Extracellular DNA chelates cations and in-
duces antibiotic resistance in Pseudomonas aeruginosa bio-
films[ J]. PLOS Pathogens,2008 ,4(11) :213-224.

Zhang DD, et al. Antioxidant and antibacterial capabilities of
phenolic compounds and organic acids from Camellia oleifera
cake[ J]. Food Sci Biotechnol ,2020,29(1) :17-25.

Huang CC. Extraction, separation and partial characteristics



Vol. 33 B

45 MR AR SRR AR TR fre

1615

70

71

72

73

74

75

76

71

78

79

80

81

82

of flavonoids and polyphenols from Camellia oleifera[ D].
Anhui; Anhui Agricultural University ( & 8 4 Ml K %2) ,
2012.

Chen YL, et al. Diversity and antibacterial activity of endo-
phytic fungi from Camellia oleifera in different regions[ J].
Biol Disaster Sci( =¥ EHl2#) ,2018,41.261-267.
Wang H, et al. Purification, physicochemical properties, an-
tioxidant and antibacterial activity of polysaccharide from tea
seed cake[ J]. Sci Technol Food Ind (& & Tk #l$5),
2019,40(3) .48-53.

Wu CC, et al. Anti-inflammatory , antioxidant ,and microbiota-
modulating effects of Camellia oil from Camellia brevistyla on
acetic acid-induced colitis in rats [ J ]. Antioxidants-Basel
2020,9(1) :58-73.

Bumrungpert A, et al. Camellia oil-enriched diet attenuates
oxidative stress and inflammatory markers in hypercholester-
olemic subjects[ J].J Med Food,2016,19:895-903.

Tu PS, et al. Protective effect of Camellia oil ( Camellia oleif-
era Abel. ) against ethanol-induced acute oxidative injury of
the gastric mucosa in mice[ J].J Agr Food Chem,2017,65:
4932-4941.

Lin CY et al. The investigation of anti-inflammatory effect of
tea oil and tea polyphenol[ J]. J Dermatol Venereol ( 7 [
5#:9%5) ,2011,33(4) :190-193.

Lan NN, et al. Anti-inflammatory activity of oil-tea Camellia
seed oil[ J]. China Oils Fat( #7 [E i J§) ,2018,43(8) :84-
88.

Chang M, et al. Analysis of phytochemical composition of Ca-
mellia oleifera oil and evaluation of its anti-inflammatory
effect in lipopolysaccharide-stimulated RAW 264. 7 macro-
phages[ J]. Lipids,2020,53(12) ;241-252.

Ye Y,et al. Anti-inflammatory and analgesic activities of the
hydrolyzed sasanquasaponins from the defatted seeds of Ca-
mellia oleifera[ J]. Arch Pharm Res,2013,36:941-951.
Yang WS, et al. 21-0-Angeloyltheasapogenol E3 ,a novel trit-
erpenoid saponin from the seeds of tea plants, inhibits macro-
phage-mediated inflammatory responses in a NF-xB-depend-
ent manner| J]. Mediat Inflamm 2014 ,658 (351) :1-9.

Tong Y, et al. Experiment research of tea saponin on the anti-
inflammatory and analgesic actions[ J].J Clin Ration Drug
Use (IIfiRE P24 Z44) ,2009,2(16) :13-14.

Marcela A, et al. (-)-Epicatechin prevents TNFa-induced
activation of signaling cascades involved in inflammation and
insulin sensitivity in 3T3-L1 adipocytes[ J]. Arch Biochem
Biophys,2012,527(2) .113-118.

Ni GQ, et al. Extraction and anti-inflammatory activities of

two polyphenols from the cake of Camellia oleifera Abel.

83

84

85

86

87

88

89

90

91

92

93

94

95

96

[J].] Guangxi Norm Univ( ] PgIfi{iE K244k ) ,2018,36
(3) :68-75.

Liu XH, et al. Anti-inflammatory activity of total flavonoids
from seeds of Camellia oleifera Abel[ J]. Acta Bioch Bioph
Sin,2014,46:920-922.

Ye Y, et al. Anti-inflammatory and analgesic activities of a
novel biflavonoid from shells of Camellia oleifera J]. Intl J
Mol Sci,2012,13.12401-12411.

Chattopadhyay P, et al. Anti-inflammatory activity of tea( Ca-
mellia sinensis) root extract[ J]. Life Sci, 2004, 74 1839-
1849.

Lee JH, et al. Camellia japonica suppresses immunoglobulin
E-mediated allergic response by the inhibition of Syk kinase
activation in mast cells[ J]. Clin Exp Allergy,2008,38.794-
804.

Ren J,et al. Preparation and transdermal evaluation of apige-
nin Camellia oil microemulsion [ J]. GuangZhou Chem Ind
Technol (J M4k T.) ,2017,45(19) :57-60.

Chen LH, et al. Optimization of Camellia oil makeup remover
by D-optimal mixture design[ J]. Chin Tradit Patent Med (
Wi245) ,2015,37:2172-2176.

Li ZF et al. Preparation and characteristics of curcumin-load-
ed tea oil emulsion [ J ]. Food Sci Technol ( & 5 Bl 47),
2021,46(1) :239-244.

Zeng YM, et L. Application of homemade lithospermum tea
oil in red buttocks of newborns [ J]. Med Equip ( & J7 %%
£),2020,33(21) .121-122.

Liang B, et al. Preparation and slow release properties of Ca-
mellia oil microcapsules[ J]. Fine Chem (A4l {kT.) ,2020,
37.2541-2553.

Ye DR, et al. Development of low-sugar oriental beauty tea
flavor tea oil moon cake[ J].J Anhui Agr Sci ( ZZ A\ R}
2),2020,48(15) :176-179.

Gao Y, et al. Preparation and bacteriostatic properties of tea
saponin hand sanitizer[ J ]. China Surfact Deter Cosmet ( H
Atk Tk ) ,2021,51(1) .28-31.

Li LG, et al. Application of tea saponin in shampoo from the
tea tree of Dabie mountain[ J].J West Anhui Univ ( i P4 2%
Be=A4ik) ,2020,36(5) :35-37.

Ouyang Y, et al. Application of tea saponin ointment in nurs-
ing care of buttocks red of newborns with jaundice [ J]. J
Gannan Med Univ ( % 55 B 2% B 2¢ ) , 2020, 40 ; 1038-
1040.

Long X. Study on the effect of tea saponin compound on anti-
alcohol and liver protection and its safety evaluation[ D ].
Hefei; Hefei University of Technology (& At Tl K27),
2020.





