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[ Abstract | Objective: To intensively study the chemical constituents from the seed cake of Camellia
oleifera and its pharmacological activities, in order to provide scientific basic for its further development and
utilization. Method: All kinds of column chromatography and spectral methods were employed to isolate and
identify the monomeric compounds from its ethyl acetate portion of ethanol extract. The in vitro anti-inflammatory
effects were evaluated by LPS-induced inflammatory model in RAW264. 7 macrophages. Result: Eight phenolic
acids and two flavonoids were isolated from the ethyl acetate soluble portion and identified as p-hydroxybenzoic acid
(1), protocatechuic acid (2), gallic acid (3), methyl gallate (4), ethyl gallate (5), isovanillic acid (6),
ethyl 3, 4-dihydroxylbenzoate (7 ), 2- ( 3', 4’'-dihydroxyphenyl ) -1, 3-benzodioxole-5-aldehyde ( 8 ),
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quercetin (9), rutoside (10). Among them, compounds 4-8 were first isolated from this plant. These compounds
had good anti-inflammatory activities against NO production in LPS-stimulated RAW264.7 macrophages in an
obvious dose-dependent manner. Among them, compound 8 showed a strongest activity. Conclusion; The above
results show that the phenolic acids and flavonoids from seed cake of C. oleifera have good prospects for the

development and application of anti-inflammatory drugs.
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dihydroxyphenyl) -1, 3-benzodioxole-5-aldehyde

% ( Camellia oleifera) Z 1L 25 B 1L 2K JE M1 4,
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TR R G LI 30 M o e A 5 s it A R
o EA RIFR TR o TR 2 R R R
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T, R R R (AR
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X A2 B 43 24 B2 3 R R G R RT 5E TAE B E
JE ., TAERBEL B EATG, B AR E &
HIRE LW WL R A Y TS R
K E M LW EAE SR P R
ZRP AW TR e A 2 2 0 B A Y
W R OBEAE T SR E T X S BF 5 X 4 K
2 SRR IR, X 3 25 A o 4l iR AL B 1 A
TR e M T E R X I 2 A oAl ik
A6 W BB FEAR 20>, 2 35 X T 25 Al 14 B A 2% il 4y
AT T BG4 E , WH 80% 7, B HUY) () 7, B 7, 15
FR AL B A 8 AR ISk B W RN 2 A E 2 AL
B, O B E R R (1), JFULZE R (2)
WETMR), BT TRPE4), %I TRM
(5), FHEEM(6),3,4- " FRILHEH T2 (T) ,2-
(37, 4"-Z B K ) -1, 3 MRS (8), it f &
(9), AT (10) , Hfb &1 4 ~ 8 N KN IZ MY
2y B 3RS s 3 R TG £ B (LPS) i S 1 /0 B s
21 RAW264. 7 14 & 48 i §7F 06 455 250 0 45 3%t Hodit
SN, LI W2 A A 2 B2 1 R BEE R 9 A5 T &
) A — 2 2 56 B3 SRl

Camellia oleifera; seed cake of Camellia oleifera; ethyl acetate extract; 2- (3', 4'-

1 ##

IR A W T P EEAR T e B, 287 P I K
SR AR B AR N B S R IE . RAW264. 7
B w20 B (R BE A an B 2R RS B ) 5 — AL A
(NO)iIH & (FH = KA FA L5 062617170810) 5 BE
e (MTT) 3 5 | i 2 8 (Solarbio 2% H] , 4it 5 43 5
7 1117X055,813Q0032) ; DMEM i 45 7 3£ Jig 4
1135 ( Gibeo 23 ), 41t5 A37FO0H , 8117278 ) ; W] Wk 36
FIPERA¥HER(LE) ARAA, #t 5
DG060035 ] ; 1 i ik \ 2R £ B\ IE T B £ B |
(VEBE AL T B4y A BRA |, 4 B4l ) ;50 um ODS
FE FF i B 3k, YMC-Pack-ODS-AQ (20.0 mm x
250 mm) ( HAX YMC A BR 3 {T 2 &) ) ; Inertil ODS-3
(4.6 mm x250 mm) S HrHE ( H AR B ERHE A WD 5
100 ~200 HH: @A 3E e (F BHEEEALTAHRAA) .
WRS-TA BUECF I fAX (RS B R 2 ALAR A A
400 MHz,500 MHz %8 5 4% #f 2L 32 1Y ( Fig 1+ Bruker
3] 5 P230 117 i 250 AH 0 1 (R 7 A R AR 43 AT )
A PR ] ;Dr. Flash v P alifb & 4 [ AR
¥ (F M) A FR 2 A ] ;5 Infinite M1000 %1 £ T B B A7
X (Tecan 24 H]) .

2 Hik

2.1 REUT B BUM RS M R A R K 6 kg, H
80% 1) LB AR I3 Y (60 L.x3) , 5 N3 h, &
IR BOR , W R A 1448 CRIR T 2.5 Lo #rE
JE A R AR K R R 4 10 453 3430 43 H
F2 LK AR Ak L 2R 1 IE T B AR B
Horh O CTRZEIU) 80 g, 8k AT (35 047 43 55
AMEE-C TR CBE (91 ~0: 1) BB VeI, TLC A5
B A, A I AH R4 4y, s 10% ,20% , 40%
50% ,60% £ 1R L ERHY i 5, 45 Fro 1 ~Fr.5 3L 5 A4
Wiy Fr.2 I 6l 4 3% L 50 wm ODS 2y 43
BRIURL, Y BE-7K (10290 ~ 80 2 20) # Ji ¥k it , HPLC
PRI, & IF AR R 43, 45 Fr.2-1 ~ Fr.2-8 4£ 8 />
Y153 5 Fr. 2-7 4153 25 1 i £ WA (0335 FF BE-/K (60
40 ~80:20) B BE VRN, ) B 4y BS54 6 (58 mg)
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F7(11.7 mg) ;Fr.2-8 LA ECE R PAT A6 AL S X B 4l, LPS (5 pg - L") 41, LPS

an A, A UE A VR R S A A 4(5.6 mg) .
Fr.3 ZH (SRl £ 3% L 50 wm ODS 4355 Bk}
I -7k (102 90 ~ 80 = 20 ) B Ji ¥t i , HPLC B 2 46
WA AR R 0, e 80% FR e v Jit 3 43, 7851
il B 3 75% VR 136 A 2(23 mg) F1 5
(14 mg) o Fr.4 Z P ALEH & @5 L 50 wm ODS 24
Sy B HUEL, FEE-7K (50250 ~ 100 0) F6 Ji2 e it , e 46
809 HH B JIE 50 43 , 1) FH 21 o] & Y0 AH 0,33 - K
(75:25) FRE VRN, A58 1(25 mg) ,3(10 mg),
8(20 mg) ., Fr.5 AL il % 3% L) 50 wm ODS
oy B HURL, B 7K (50 550 ~ 100:0) 6 B2 B B
HPLC JREZRTI , & IF AR R 43, % F 60% H st 3
F 43, B 2 i £ o O RE-K (550 45) YR, 15
FEAH 9(15.2 mg) M 10(6 mg) ., HPLC 437 1)
A4 S W EE-7K (5295 ~ 1002 0) 46 B2 Y it 30 min,
a3 4 oA 254 nm,
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2.2.1 ZHfEEERES SR MTT 300E k& Wy
MM EE L W KSR BRI ) RAW264. 7
YR A TIH AL 15 2] RAW264. 7 4 M B I % H
AT A0 BT 55, AR BT B2 SR A M %5 A & 1 x
10°4/mL, %M 4L 180 wL 1 7R BURF 20 i B i 1%
P F 96 fLAR 1, 7E 5% CO, 37 °C A i 4l i £ 7%
FirpaEgE 24 ho LRI Z G, HH A B BE R
I3 180 wL, HZERAL A LPS % 10 wL ffi 1
JREWIE RS ng L™ BRIGHE 5% CO, 37 CHKMFTF
i 35 SR AR TPOICE 2 ho PR [ R R Y BH P X R
| e 5 3 DL K AR A W RE S i ACE) 96 FLAR A
W EE 4 NEFL. T 5% CO, 37 C Y Mk 3%
FihiigE 24 he BILIMATRERE NS g L' HY
MTT %W 10 WL, 3B e 3G SR h 4k S2/EH 4 b, 5%
P VE W, AL DMSO 100 pL, 5E %15 minffif5
28 (0,45 i o8 R U il o B 96 FLARAE ZEoRE T
filg B A AP, 36 B U 4K R 570 nm, 78 B0 4% 4R TR I A R
JCEE A, YRS R A E B A TSR, R
Origin 8. 0 FEA7T B8 AL BRAN G 124 40 #7 o

2.2.2  RIENT NO (KM SR Griess 3K 4G
TG S R, AT I 5 B NO Ay B i L RO 3
AR IR RAW264. 7 4 i, FH 40 A &) %) 7% 40 il , 2
FRWRAT J RN B, B0 FE 2 W, S A B R
FEE BN BUS  He AL 2 mL 2R 2 6 fLEE R
M, 5% CO, 37 C A IR 4 R85 9% 24 h, W)
RBEAL B3 W, i AT & 8 1 7E DMEM 15 37 3 | bl
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a1 |1 @A E B K, mp 214 ~
216 °C ;'H-NMR( CD,0D,400 MHz)§:7.87 (2H,d,
J=8.8 Hz,H-3,5),6.82(2H,d,J =8.8 Hz,H-2,
6); "C-NMR ( CD,0D, 100 MHz) §:122.7 (C-1),
133.0(C-2,6),116.0(C-3,5),163.4(C-4),170.0
(COOH) , DA EHE 53k [ 17 ] i iE — 2, B e
ZALE W R R R H R

a2 LIRS &, 5 FeCly b B3R K
o, P25 A B B B A7 AR 5 5 IR WY I 4 S ny BHPE 4R
BB FEAEAE, mp 199 ~ 200 °C;'H-NMR ( CD,0D,
400 MHz)8:7.44(1H ,br s,H-2),6.80(1H,dd, J =
0.8,7.8 Hz,H-5),7.43(1H,dd,J =2.0,7. 8 Hz, H-
6); "C-NMR ( CD,0D, 100 MHz) &:123.1 (C-1),
115.8(C-2),146.1(C-3),151.5(C-4),117.7 (C-
5),123.9(C-6),170.2 (COOH) ; ) I H 4t 5 S ik
[ 18 4 il — 3, i s Ak & W o LA TR .

&3 AR IR, mp 232 ~234 C ;' H-
NMR ( DMSO-d,, 500 MHz) §: 12.30 ( 1H, br s,
COOH) ,9.21(2H,br s,3,5-0H) ,8.86(1H,br s,4-
OH), 6.93 (2H, s, H2, 6); "C-NMR ( DMSO-d,,
125 MHz)8:120.9(C-1),109.2(C-2,6),145.9(C-
3,5),138.4(C4),167.9(COOH) , LI ¥ #t 5 x
BRL19 [l — B, S e G IR E TR

k&4 A BT E R KK, mp 201 ~
204 °C ;'H-NMR ( CD,0D, 400 MHz) 6:7.04 (2H,
br s,H-2,6),3.81(3H,s,0CH,) ; "C-NMR ( CD,0D,
100 MHz)§:121.5(C-1),110.0(C-2),146.5(C-3,
5),139.7(C-4),109.1(C-6),169.0 (C=0),52.3
(OCH;) o DA%l 5 SClik [20 ] fig il — 2, s
&Y A E IR .

k& s A @ e s oK, mp 151 ~
154 «C ;'H-NMR(CD,0D,400 MHz) §:7.05(2H, s,
H-2,6),4.27(2H,q,J =5.6 Hz,OCH,),1.35(3H,
t,J =5.6 Hz,CH,); "C-NMR (CD,0D, 100 MHz)§:
121.8(C-1),110.0(C-2,6),146.5(C-3,5),139.7
(C4),168.6(C=0),61.7(0CH,),14.5(CH,),
DL s 5 50wk [ 20 ] 4B — 30, S e & oIk
BRI,

ks 6 B @ JEE R KR, mp 255 ~
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257 °C ;'H-NMR( CD,0D,400 MHz)§:7. 54 (1H,dd,
J=8.4,2.1 Hz,H6),7.44(1H,d,J =2.1 Hz, H-
2),6.97 (1H,d, J = 8.5 Hz, H-5),3.89 (3H, s,
OCH,) ; "C-NMR ( CD,0D, 100 MHz) §:170.3 (C =
0),124.4(C-1),111.7(C2),147.3(C-3),153.3
(C4),117.3(C-5),123.6(C-6) ,56.4(OCH,) , LI
T AE S w21 iR E — 3, O e A Y o B A
FIPR o

a7 HAJE A KR, mp 132 ~
135 °C ;'H-NMR ( CD,0D, 400 MHz) §:7.43 (1H,
brs,H-2),7.42(1H,dd, J =2.1,7.8 Hz, H6),
6.80(1H,dd,J =0.8,7.8 Hz, H-5),4.29 (2H, q,
J=7.1Hz,0-CH,),1.35(3H,t,J =7.1 Hz,CH,) ;
“C-NMR(CD,0D,100 MHz)§:168.4(C =0),122.9
(C-1),115.8(C2),146.2(C-3),151.6 (C4),
117.4(C-5),123.6 (C6),61.7 (0-CH, ), 14.6
(CHy) o DL B85 SClR[22 ] i — B, i e ik
AV N3 A4-—REFTRR O

k& 8 1A E A KK, mp 203 ~
205 °C ;'H-NMR(CD,0D,400 MHz) §:9.66 (1H, s,
CHO),7.32 ~7.26(2H,m,H-4,6) ,6.90(1H,d,J =
8.6 Hz, H-7),6.85 (1H,d, J = 1.6 Hz, H2"),
6.77 ~6.69 (2H, m, H-5",6"),5.19 (1H, s, H-2) ;
“C-NMR ( CD,0D, 100 MHz) §:105.2 (C-2),115.2
(C4),131.2(C-5),126.9 (C-6),116.6 (C-7),
147.6(C-8) ,154.1(C-9),193.6(CHO) ,147.0(C-
1'),115.8 (C-2"), 146.5 ( C-3"), 131.5 (C4"),
116.2(C-5"),119.9(C-6") . Dk I Bl 53¢k [ 23]
B — 5, MO E B Y R 2-(37, 4 - ) -,
3-EH AR -5 -1

&Y 9w RS mp 252 ~253 °C,'H-
NMR ( 500 MHz, DMSO-d, ) 8:7.69 (1H, d, J =
2.1 Hz,H-2"),7.55(1H,dd,J =8.5,2.1 Hz,H-6") ,
6.90(1H,d,J =8.5 Hz,H-5"),6.42 (1H,d, J =
2.0 Hz,H-8),6.20(1H,d,J =2.0 Hz,H-6), “C-
NMR (125 MHz,DMSO-d,)5:147.7(C-2),135.7(C-
3),175.9(C-4),156.1(C-5),98.2(C-6),163.9(C-
7),93.4(C-8),160.7(C-9),103.0(C-10),122.0
(C-1"),115.1(C-2"),45.1(C-3"),146.8 (C4"),
115.6(C-5"),119.9(C-6") . DL % ¥ 5 SCiik[24 ]
il — 2, MO A i =

A& 10 F kK, mp 188 ~ 190 °C ,'H-
NMR (500 MHz,DMSO-d,)5:7.58 ~7.50(2H, m, H-
2',6'),6.85(1H,d,J=8.2 Hz,H-5") ,6.41 (1H,d,

J=2.0 Hz, H-8),6.21 (1H,d,J =2.1 Hz,H6),
5.33(1H,d,J =7.4 Hz, H-1"),4.38 (1H,d, J =
1.6 Hz,H-1"),3.70 (1H,d, J = 10.8 Hz, H-6"),
3.41 ~3.02(9H, m, H-2",3" 4" 5" 6" 2" 3" 4",
57),0.98 (3H, d, J = 6.2 Hz, H-6”), "C-NMR
(125 MHz,DMSO0-d, ) 8:156.2(C-2),133.3(C-3),
177.4(C-4),161.2(C-5),98.7(C-6) ,164.1(C-7) ,
93.6(C-8),156.5(C9),104.0(C-10),121.2 ( C-
1'),115.2 (C-2"), 144.7 (C-3"), 148.4 (C4"),
116.3(C-5"),121.6 (C-6") ,101.2(C-1") ,74. 1 (C-
2"),76.4(C-3"),70.0(C4"),75.9(C-5") ,67.0( C-
6"),100.7 (C-1"),70.4 (C2"),70.6 (C-3"),71.8
(C-4"),68.2(C-5"),17.7(C-6"), Lk B4 5
BR[25 [l — 3, S e b e T,

R EW 1 ~8 ¥ AR ELE Y. ~10
B E Y, G Y 4 ~8 E N izt Y
I EARAS
4 mAFHENE
4.1 VS SRAI MTT ke TG
1 ~ 10 F1BH A4 X5 BRI e 32 57 X RAW264. 7 2l il 77 1%
FR R, 45 0 UL R 1o BH M X R 24 i W 56 o AE Uk
J¥ 43 50 ~200 wmol - L ™" i 55 B 1 Xt B2 TG 22 57, ikt
WA 12 B [ i W 56 2 T ML 5 vkt &)
1 ~107E 4 E Sy 100 wmol « L™ K DR v BE B, 444 Jfd
FEHERSAEN AT E ZS , WHkaw 1 ~
10 FEZ B L DL P AMREER BERETZE
200 pmol - L ™" B, KR4 4k A 4 1 41 77 7% 2R 3 4%
T 80% , 5HMX A A B EMH2ES, U Z ik E
T AW A a0 MR B, ST 25, 50,
100 wmol - L™ Ay vk BE N 1k 47 J5 21 (9 B0 & 0% 1 %
ZE DR AL B WA T B 1R BE Y B N AT
4.2 PLRWEM  NO J&E A — A A A
(iNOS) i fbAE 2 W2 A Ak 43 figf = A 1 1 2 AR W) 15 il
AP, AR IE 5 0 240 i 5% 20 21 7 /D & i Rl 3R
Ik, SR AE 4 M B ALAAR 52 A0 BURNE G & 2 RE S L I
H A BB G 0, B 5 R A SR N A
100 22N e A DN E M= S vl e oy 1 B A A i
BN R SR SE 7= A bR R4 B AR A B 4R I o AR AR 2
SRR SRR . (kAW 1 ~10 15 R R & F
XFRAEAT T NO i aE Ty WK 2, LI as SRR,
IEH 21 RAW264. 7 40 M i L35 W h NO vk B oy
(15.1+0.8) wmol-L™" 752 %] 5 ng-L ™"y LPS H
WS NO [ B HE 7H 5(56.3 £1.9) pmol - L™ i
BT WS RE B 5 )24 A BH e 24 ] e S 5 K
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F1 a3 RAW264. 7 HIEE ZH 2N F2 EHXNOBHENZN
Table 1 Effect of compounds on RAW264. 7 cells viability Table 2 Effect of compounds on NO release
PIESRES Jin 24 ik i
21 51 21 5

200 wmol-L ™" 100 wmol-L ™! 50 wmol-L ™' 100 pmol-L ™" 50 wmol-L ™' 25 pmol-L ™!
&1 75.3 £1.5" 90.4+1.0 93.422.5 L& 31.6 £1.9" 33.7 £2.8" 38.0 2.8
& 2 74.2 +1.6" 91.6 0.7 95.7 £3.6 G2 29.2 2.0 32.4+3.9V 35.6 +2.6"
&3 69.8 +1.2" 92.5+2.6 96.3 0.7 &3 28.4 +3.2" 29.4 £2.5" 33.5 3.4
ka4 70.0 =2.5" 91.8 1.1 94.3 0.4 L& 4 25.5+1.8" 27.5+2.2" 36.2+1.6"
e s 67.3 +3.6" 90.9 2.3 93.0+1.0 &Y s 25.2 +0.8" 28.6 +0.8" 35.6 1. 1Y
a6 65.6+1.8" 90.7 £3.0 92.9+0.8 k& e 26.2 £0.7" 29.2 £2.9" 37.8 +1.8"
k& 65.1+1.4" 89.4 +0.7 91.6+2.6 et/ 25.1+2.7" 28.6 +2.2" 33.9 +2.6"
4 8 55.4+1.6" 90.7 +2.9 92.5 1.1 &9 8 24.2 1.0V 29.7 +2.2" 33.4+2.0"
a9 78.0 +2.0" 89.4 +2.3 94.2 £3.3 &9 24.4+0.6" 27.6 2.1V 31.3£2.79
k49 10 79.0 +1.0" 87.5+3.0 93.5+1.8 & 10 25.2 £0.4" 29.5 2.0 33.0+1.9"
0| Wk 3 3 92.0 £1.4" 100.1 1.0 102.5 +1.7 | W 3 20.8 0.6
EH 96.0 0.9 LPS 56.3 £1.9"

H.VP<0.05(%2). EH 15.1£0.8

AW 1 ~10 J5 , 3% 264k G W) 7 A 8] 57) 42 15 g 410 1
LPS i 5 /N B E W 20 s RAW264. 7 7 4= NO 1y %
S i e S SR B o S ) | AN 37 9
100 wmol« L ™"y BH 24 W] Wk 35 3% J5, I %5 i h NO
(¥ v B B & (20.8 + 0.6) pmol - L', il A
100 pmol - L™ b 54 1 ~ 10 J5, FIF W T NO (1
WS E 24.2 ~31.6 pmol - L™ 7EZH & F, L&
Yy 8 (IO B b, GRS NO Mk R 2 (24,2
1.0) pwmol- L™ FEUTFHEXT M2y, fbAd 1 ~3 Xt
NO ¥ HH 68 77 52 3% 0 1 5 00 28R, i ] R 5 L
28 Ay v gy 0 R ) B i B T G 22 A O TR T R R 2
a4 ~8 KEEIEMLGY9 ~10, % F LAY T
MIFRLE R (BT NO [ 23k HA 3% 09 4 il 1k
MO IE TG 1 ~3, ik &9 6 7F 25,50,
100 pmol-L™" fiy & ¥ BF F, H xf LPS % &
RAW264. 7 20 7 A= 4 E 4 Bt NO (1% 41 1 5& 1 53 5
J(44.7 £ 4.5)%, (65.7 £5.0)%, (73.2 +
1.7) % , AR PR ] & .
5 itig

MR R E R AR EAE P IR
AL IR R B R AR  fE H AL B W A
= 25 4 G B A R A R AT . BESE BT A Al 1Y
R R, HA 2% o A2 ST RO 9 R AL . W
TRELEM AN S 855 8% A4, B H i Xl
ML R T TP IE R R b T
P B IR A5 G Al 5 6 AR O ICY FE 2 2R A S W AD i

- 136 -

FEifE— LR AHEAT o AR SO T 25 A B 42 B 1) 2 TR
CTRHAL o B S5 3E T 8 AW R A 2 A B IR b
Y1, R F LPS 155 RAW264. 7 5 I 40 i 2 7 1k 4 %
JiE i BEASL Y, R BLE AT B R A R ST R T
2 DN T R R B I S 4K T R R T S A R HE BT
GEE 6 Pk I B S AL WoOR T HAEE N KRR &
KE I WIT & BRI R BT,

(&% k]

[ 1] BRBKCF, LKW, e, 55, i 4% 5l 7K 42 9 04 0l AE A5
LT o ER b 42 ,2011,26 (9) :66-69.

[2] HEZEMIR. 2Bl & R #L % (2009 ~ 2020
4) [M]. Jbst . B ROl A, 2009 3.

[ 3] Tmw, 250, 200, 5. 2SR 0 32 240 2 43 1 oF
TR MMII]. 242 ,2013,11(11) :823-826.

[4] EXRAGMERS PEANRILMEZ M. —3F[M].
63T A% Tl 1 bt , 2005 :278.

[5] TOHHBESBE. Py RE M. THIM]. Bl BiER
B AR H AL ,2000:1603.

[ 6] JUARMBEZ A5 RT, 4 i Al W) AT 58 7. 0% 7 B 25 35
[M]. i E¥ERAH AR B, 1961 :94.

[ 7] MREZR. 2D 258 5K 00288 K A W3 1 1Y ik 5
(I E AR I 24 4] ,2016,31(1) :76-79.

[ 8] ZHANG X F,YANG S L,HAN Y Y. Qualitative and
quantitative analysis of triterpene saponins from tea seed
pomace ( Camellia oleifera Abel ) and their activities
against bacteria and fungi[ J]. Molecules,2014,19(6) :
7568-7580.



A

B AL 2 A BESE (1) [1]. il S8 4 % ,2005,22(2)

5525 445 22 ) FEXEAFERE Vol.25,No. 22
2019 4 11 H Chinese Journal of Experimental Traditional Medical Formulae Nov. ,2019

[9] ZHOU H,WANG C Z,YE J Z,et al. New triterpene 281-283.
saponins from the seed cake of Camellia oleifera and (18] Wz &, A, 5. 5B 6 B =11k
their cytotoxic activity [ J ]. Phytochem Lett, 2014, 8 i IS [i] SE G 55 A A2, 2017,23(20) .
(1):46-51. 47-50.

[10] SR, RIERIE, BREKCT, 55 0 20k 5 505 I 09 42 IR [19]  BUAEE, FZTE. @AM T 88 201k 2 5l B 5
Lyt EALWES[T]. o B & & %4, 2010,10 (1) : [J]. " 25#,2006,29(11) :1182-1184.

93-99. [20] W15k, M X BUKER 48 il B 2R SE Ak 24 il 43 1Y

[11] oy W il Bl E , 45 T 20K 2 B 0 2% il A 9L WS (1], #0 F # i 4l 9 2 i, 2014, 22 (4) .
AAbvE Ry RS ()], & 5 Tk B 8, 2009, 30 (6) : 419-424.

103-105. [21] WER,BAUK B8, 5. =757 5% 305 o i bt

[12] LIU X,JTIA L,GAO Y,et al. Anti-inflammatory activity 5[ J]. P ELZ4,2006,37(10) :1474-1476.
of total flavonoids from seeds of Camellia oleifera Abel [22] TSR, —3Br , BRI A, 55 MR TP B 25 1k 2% i o i
[J]. Acta Biochim Biophys Sin ( Shanghai) , 2014, 46 35 J]. P24 ,2009,31(6) :917-918.

(10) :920-922. [23] RAEH, CER R, 5. BB o 100 B 4

[13] P62 Ak 200 B8 ali Ak K B B AL BRI BP9 [ D] [T]. v [ 52 36 5 ) 2% 24 75, 2019, doi; 10. 13422/j.
A Bk K% ,2010. enki. syfjx. 20190712.

[14] ZHANG S, LI X Z. Hypoglycemic activity in vitro of [24] CHEN Y X, ZHOU J, TAN N H. The chemical
polysaccharides from Camellia oleifera Abel. seed cake constituents of Parakmeria yunnanensis [ J]. Acta
[J].Int J Biol Macromolecules,2018,115:811-819. Botanica Yunnanica,2001,23(3) :352-356.

[15] Mosmann T. Rapid colorimetric assay for cellular growth [25] KRR, FBIAE I, gk 0y | 28 5225 1 35 BF 3 i Ak 22 il
and survival: application to proliferation and cytotoxicity SR (Y] vhESEE R 4 7 ,2009,15(9)
assays| J|.J Immunol Methods,1983,65(1/2) :55-63. 18-20.

[16] Green L. C, Wagner D A, Glogowski J. Analysis of [26] Ryu M,Kim E H,CHUN M. Astragali Radix elicits anti-
nitrate , nitrite ,and [ '>N ] nitrate in biological fluids[ J]. inflammation via activation of MKP-1, concomitant with
Anal Biochem,1982 ,126(1) :131-138. attenuation of p38 and Erk [ J]. J Ethnopharmacol,

[17] B/hg RO, 88 58, %. 4 Callyspongia fibrosa 2008,115(2) :184-193.

[=REHE BWET]

- 137 -





