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Abstract: This study aimed to investigate the chemical composition, antioxidant,, enzyme inhibitory,and anti-inflammatory ac-
tivities of Hedychium flavum flower extracts. H. flavum flower water extracts and ethanol extracts were obtained by reflux ex-
traction method. The chemical composition of the extracts was identified by ultra-high-performance liquid chromatography cou-
pled to quadrupole-orbitrap mass spectrometry ( UHPLC-Q-Orbitrap-MS). A total of 58 compounds were identified , including
11 phenols and 18 flavonoids. The extracts showed strong antioxidant activity in the DPPH and ABTS assay and had certain
inhibitory effects on a-glucosidase, tyrosinase , acetylcholinesterase ,and butyrylcholinesterase. Within the non-toxic dose range
(62.5,125,250 wg/mL) , the extracts significantly reduced LPS-induced oversecretion of pro-inflammatory mediators ( NO
and PGE, ) and cytokines (TNF-,IL-6,1IL-18) in RAW 264.7 cells. Our study provides a theoretical basis for the develop-
ment and utilization of H. flavum flower in the food ,pharmaceutical ,and cosmetic industries.
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1.1 #
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I I EEAE ) 2 T G [ e P 4 o R AR m B
218 ( Hedychium flavum Roxb. ) FJ 16, A (4 5 :
HF-20190421) {17 T 53 N 44 24 £ [a] J5 A% ) 95 5 T
R TFEH A 0, RAW 264. 7 401 ( v [EFRF 2%
B B WAL ) o JC/K B IRl AT K B (g4l
INAR AL T A F ) s MTT (98% L, 4it*5 :530R0511 ) |
TT AR AP OL (BHT) (4 98% , it 5.
BCBV3237) 2, 2"-HX & -X-3- £, F& 4 - 158 1A k-6 - it
2 (ABTS) (4l 98% , 4t . SLCH3887 ) . i 42 N2 i
(fik 5. SLCG8506 ), L-fig 2 e ( 98% , it *7:
VD223127 ), fg R (4 B 98%, it T
A1026A025) -7 % B 5 5 (#t5 : G7T352E90B) 4-
fiFf i Wy-a-D-Nit Wl 4 %G B8 T (26 B 99% , it 5.
H1909087) .1,1- A& H-2- =4 FL 2 JJF ( DPPH , 4fi JiF
98% it 5 : STBHT297 ) | B K iz 4l ( 4l B 98% , 41t
5111824027 ) | £,k JIEL Bl s 1l (41t : SLCJ4242 ) (1
Sigma A H]) ; Jifi 2F 1ML (H#4E45-: 22110705, #7240 Y
HAEYAF) ;T BEIRGEEEE (#t5 : SLCF8252, |-
2 FHE W 2~ \)) 5 PGE, ELISA {5 & (4t %5
PEQBPSRT2B, ' [ &5 ¥ Abnova 2\ ) ); TNF-«
ELISA 3l &, IL-6 ELISA i 5l & (it 5
A28221056 ., A20611035, i M B¢ B 24 & ) ; 1L-18
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1.2.2 EBRREFRAZNT
1.2.2.1 R & sl

B RR kR FH AR AR 3325 (Folin-Ciocalteu)
MSE o FEAMEIR (0. 5 mL) ol A g AR ] (2.5
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760 nm, PLRFIRZS (S, B F R XRS5
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1.2.2.2  GHCHR &5

L H R R T A R AR AN R BN LL ik
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NEEANE W (4 mL,4% ) J5 PN ZE 18 7K A 8
PRFN 10 mL, 78 15 min J5 0 5 R OGAE, 05 9
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SEARBRG AR AE RN L. DLRE TORE S A Y T & b
ST R S E R 5 it (mg REs/g sample)
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AR5 pl; i 0. 3 mL/ming £ :40 °C ;5 A3 4T
ACE Ultracore 2.5 Super C ¥ (100 mm x2. 1 mm,
1.9 pm) o BHEEVEMIARF:0 ~2 min,5% A;2 ~42
min,5% —95% A;42 ~ 47 min, 95% A;47 ~47. 1
min,95% —5% A;47.1 ~50 min,5% A, JRi%ZAS:.
Thermo Scientific Q Exactive Focus, #1535 & T i
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min, 5 R OGAE (K 490 nm)
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¥ RAW 264. 7 40 fH LPS 755 J5 B 15w, %
H Griess 7 F1 ELISA 2 71) &5 46 I AE & X 38 W
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7724 h WA B . B E S FH 4 (control, CON) |
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21, ARHE NO UF & F ELISA 370 €1 B 5 Kl
i NO .PGE, \TNF-o . IL-6 1 IL-18 & .
1.2.7 %it ot
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$) RN o GEITEE R IR SPSS 25. 0 Hft:, B A
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+0.04) % F1(0.59 £0.03) % , 5} 5 1 i 2
FHRNE 1R, KRB YR TR Y
{H53 0k 25.78 £0. 09 mg GAEs/g sample F 34. 04
+0. 83 mg GAEs/g sample; 25 | 2484305k 73. 21
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sample, ZHT45 R L], BEILY) SR & B B35S
TAREEYI(P < 0.01) , /K $&H SO & i 3w T
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The yield and the total phenolic and flavonoid content of H. flavum flower extracts
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Fig. 2 UHPLC-Q-Orbitrap-MS chromatograms of H. flavum flower ethanol extract and water extract

TE: A R IE B TR B B R 01 2 T C R IR W IE B8 TR DR FR 9 67125 745K, Note: A : Ethanol extract in positive ion mode;

B:Ethanol extract in negative ion mode ;C: Water extract in positive ion mode;D; Water extract in negative ion mode.
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1Y T S iR A 4 ~7 s,

=1 HERRRPYNEDLZERS
Table 1~ Phytochemical compounds in H. flavum flower extracts
1R BRI ST i ST K 4
e i SRR PRt LS VAT R : kil BRY
N ™ C d Molecular (m/z) / Error MS? fragment Water Ethanol
o ('min) ompoun formula msz (m/z) (1x10 _6) ion extract extract
T # ¥ 3, 5-Dime-
113.963 6 .131.973 9
-hy - CoH,0 . _ 2. . .
1 0.12  thoxy-4-hydroxybenz oHi00,  183.064 8 2.32 159, 068 5.72.037 6 Vv Vv
aldehyde
i 70. 065 8. 60. 056 3
e 5 - Areini C.H,,N,0 - i : :
2 0.81 AR L-Arginine H,N,0, 175.118 6 2.07 116.070 5130, 097 1 vV v
yEIET B y-Ami- v _ 104. 107 2. 60. 0815,
3 0.97 hebutyric acid LHoNO,  104.070 7 1.29 88, 060 3 4 vV
L-$2 iz iR 86.096 9.132. 101 4.
CsH,NO - E
4 1.02 L-Hydroxyproline sHoNOs  132.065 3 2.07 69.070 4 v v
5 1.06 L-ZE% L-Leucine  CgH;3NO,  132.101 7 - -1.67 86.096 8,132. 080 8. Vv Vv
69.070 4
A W5 IR 129.017 7.71.012 2.
CgH,, O, - - _
6 116 5 Gluconolactone 60 177.038 9 8.93 59.012 3.99.007 1 v
D-H R 129.017 6.75. 007 1.
C.H,,0 - _
7 148 D-Gluconic acid 6z 1950495 7.7 87.007 1 v v
LA 149.059 3 120.080 8 .103. 054 3
CoH,,NO 2. .
8 148 L-Phenylalanine PN M4+ NH, ]t 272 131.048 8 v v
L-ERAR 84.044 9 130. 049 5
CsH,NO - - * >
? 174 L-Pyroglutamic acid sHaNOs - 130.049°7 120 56.050 2 v v
. 111.007 1,87.007 1
s e C.H.O ~ . . .
10 1.79 FEERR Citric acid 6Hs 05 191.018 2 7.88 147,028 2 VvV Vv
11 1.93 KEZERK Hordenine  CjoH;sNO  166.122 2 - 2.59 120. 080 7.,103. 054 3, vV -

91.054 5
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%% 1 ( Continued Tab. 1)
1 B8 it ] 4 N 5 T T L g
e WH ey u\%ft (MiH]®  [M-H]- x_% 4 R K EHEY
N g C d Molecular (m/2) (m/2) Error MS? fragment Water Ethanol
o ('min) empoutt formula ms me (1x10%) ion extract extract
5-% I RLAERE
12 2.39  5-Hydroxymethylfur- CeHeO3  127.038 8 - 1. 11 127.039 0,,109. 028 4. v vV
foral 69.034 0
Ji i v W . 127.039 0.127.049 7,
CsH N,0 - 5 _
13 2.70 Thymine sHelN20z 1270500 1.6l 109.028 4 .99. 044 2 v
2-SEN A R 85.064 3.157.048 9,
C,H,,0 - K
14 412 2-Isopropylmalic acid TS 175.0597 8.78 113.059 2 v v
TR 111. 044 1.65. 039 2
CyH, O _ y . .
15 3:32 Vanillic acid shgls  169.0491 2.7 93.033 7.125.059 5 v v
s 177.017 7.133.027 9
CoH, O _ ) 3. .
16 5.91 Erculetin o He O, 177.017 8 8. 88 105032 9 vV Vv
AW
125.022 7 .259. 051 0O
o | GO ~ . .
17 9.23 lia:;:fohn 7-rhamno 21 Hy Oy 449.107 0 4.40 287.054 8 151.002 2 vV vV
S
oA i%
18 9.67 Zféjﬁﬁﬁ%d CyHy 0, - 163.038 5 9.92 119.048 6 91.053 9 Vv Vv
YR 7 11 353.065 0,297.075 5
C,,Hy, O - . .
19 10.29 0 27H30045 593.148 7 4.14 173107 2 vV vV
HEAREFLR 145.028 1.117.033 5
C,,HO _ y . . ~
200 1107 7-Methoxycoumarin Oy 177.054 2 2.5 177.053 9 ,89.038 9 v
P B . 59.012 3.71. 012 3
= N N
. CpoHyg O - . 3.
2 1.6l Lobetyolin 2077288 411749 3-89 89.022 8.330.130 6 v v
284.031 4 255.028 6
B R . .
” 1168 C/&%/% Cy3Hy 04 - 739.206 4 -1.81 227.033 6.285.039 1, Vv Vv
srosvenorine 151 002 1
ottt ; 316.021 1,271.023 8
C, Hy, O _ B . .
23 11.96 Myricitrin A0 463.086 5 3.76 287.018 7.300.026 3 v v
-
L R 300.026 3.271.023 7,
Cp Hyy O - - _
2 2.1 Isoquercitrin A0 463.086 4 3.82 316.021 0.,255.028 6 v
WP 287.054 1,259.059 4 .
* C, H,50 _ 5
25 12.25 g utellarin 2O 463.085 8 2.86 85.028 8 .183.028 5 v v
Wik bz 2537 4 Wl
26 12.41 21 Quercetin 3-0-  Cy Hig05 - 477.065 6 3.82 ?(7);83‘7‘ ]1‘151‘002 I vV vV
B-D-Glucuronide :
[=A4 o Y
S RZER3-0-5 B
243.028 6.,271.023 6
e GO ~ . .
27 12.45 ?r:hlslo)rhé;r'melm 3 28 H3, 0 623.159 2 -6.28 285.039 2.151.002 0 vV
- esperidine
1L 2% By -3-0-25 F b
284.031 4 255.028 6
3-0- CyyH,0 - * : -
28 12.49 ;ﬁ:minoljiz:mpferol?: 0 27 H3 045 593.148 7 4.14 227,033 6.285. 039 2 Vv
ARANF 299.018 5.314.042 1
CyHy, O - ) .
2 1298 Narcissoside #7326 623.159 4 315.049 9 243.028 7 v
30 1316 M CoH 40, - 187.096 1 -8.08 57.033 0,125. 095 5, Vv Vv

Azelaic acid

97.064 2 .187.096 0
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2:5% 1( Continued Tab. 1)

[y PR B I ] ey 4y (MiH]®  [M-H]- iR Y vy K EHEY
N Iy ¢ » d Molecular (m/2) (m/2) Error MS? fragment Water Ethanol
o ('min) ormpoury formula mz mz (1x10%) ion extract extract
i e 22 257.058 8 .229. 048 7 .
31 13.23 0 o CisH;p0;  303.049 1 - 2.84 201.053 9.153.017 7, - Vv
Hereetm 137.023 0
Hit Bz . 300.026 3.271.023 6
C, Hyy O - R .
32 13.25 Quercitin 1 Hyo O 447.091 4 4.22 301034 1,255, 028 7 vV vV
1 B P 1 R -6-0-3
HipEAT 344.052 2.329.029 1,
Cp3Hy O - _
B 60 antio-obtusin g-p- 2100 WLATA 421 4 0209 345,060 1 v
glucoside
FAFARE 147.043 6 .119.049 0
: C,oH,,0 - - . . _
34 15.07 Coniferyl aldehyde w0thols - 179.069 8 2.92 91.054 5.133.064 5 v
HARE A 493.227 1 315.180 1.71. 012 2,
. Cy Hy O - . _
35 15.17 Atractyloside A 260 [M+COOH]" 405 101.022 7.161.043 9 v
2R 183.101 3 139.111 2.183.101 1,
CoHys0 - - _
36 15:3% S obacic acid 107718 74 [M-H,0]" 7.52 201.111 7.,111.080 0 v
JiR K 2 00 3 N TR
189.163 1.297.184 0
. hydr saphol-  CooHyO, 333, - 3. > '
37 15.72 zzhydloandroglaphol 20Hog Oy 33.204 8 79 227.105 6.119.085 4 vV Vv
ES 151.002 0,178.997 0,
C;sH,, 0 _
38 15.81 (- 1sHo 0, 301.034 1 4.27 107.012 2 83.012 2 Vv Vv
WNHERR 2 T 135.043 6.161.022 9
C, H,,0 - \ . _
¥ 15.89 Ethyl caffeate e 2070649 6.71 179.033 5.133.027 9 v
M o7 . 145.100 7..119. 085 4
CpoHye O - i > .
40 1615y hweol wteds 297183 9 3.29 189.163 1.187.147 5 v v
o0 JRI 55.054 9.79. 054 8.
CyHy00 - N _
41 16.99 I elenic acid 1sH3p0, 279.231 0 3100 0 85 o vV
HAE 115.002 1,178.997 1
C, H,,0 - - \ . _
42 17.51 Hematoxylin 16771476 301.070 6 3.99 123.007 1 .63.012 2 v
143 iy 93.032 9.137.022 9.
C,sH,,0 - -
B 1766 empferol 0T 285.039 4 383 143,048 6.229. 049 6 v v
BN 121.101 0.119.085 4,
C,sH,,0 _ E
44 17.85 Coroumencl 1sH»n 0,  235.168 5 3.13 111,080 4. 123. 080 2 vV vV
FSRER . 300.026 2.151.002 0
C, H,,0 - 3. > .
= 1807 | orhamnetin 1672 315.049 8 3.99 107.012 2 271.023 5 v v
PSR £ T 177.054 1 .145.028 0,
C,H,,0 - E _
46 18.82 Ethyl ferulate 2theOs 223.0957 3.37 117.033 4 .149.059 2 v
B s =4
S 137.059 4 161. 059 3 .
* Cy Hy O - - _
47 2081 xanthohumol atn0Os  355.153 1 2.68 122.036 1.210.090 4 v
[=A - = b
5+ ARFE MR . 205.158 0,133.100 7.
. C,5Hy O . _ 2.
48 258 alantolactone 1st00z 2331529 2.94 145.100 7.162.103 3 v v
49 201 A CoHeO 153,126 9 _ s 97-065 1.153.126 9, v v

Camphor 135.116 4 .69.070 4
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2:5% 1( Continued Tab. 1)

R BB B ] 4 N R 2 BT IR K7
g feot PEA e ey B s KiLy) B
N Iy C d Molecular (m/2) (m/z) Error MS* fragment Water Ethanol

o ('min) ormpoury formula mz mz (1x10%) ion extract extract
62 221.153 3,220. 145 4 ,
50 22.06 6:(}' | C,,Hy 0, - 293.174 6 4.14 236.104 1.,192. 114 0, vV Vv
1REero 177.090 5
AR 284.031 5.151.002 1
C, H,,0 - . . ~
31 2.1 Diosmetin 16771276 299.0549 4.0 107.012 2 .63.022 5 v
AR P g 1L 191.106 0,173.095 5,
CysHyy O - - _
52 2.2 Atractylenolide 1I i5H00s - 233.152°9 2.94 135.080 1,111.080 4 v
KA RTHEMH 203.105 9.137.059 3
> CyHyp O - 5 \ \ _
33 27.34 Dehydrodiisoeugenol 0204 327.158 0 3.44 188.082 5.103.054 3 v
-7 [T 204.150 2.,189. 126 8
C;sH,0 - - .
4 2774 a-Cyperone e 219.173 8 234 111.804 0 .97.065 0 v v
A 277.215 2 151. 111 1,
CoH,,N,0 - _
33 29-64 Cinchonine ot N0 295181 3 2.88 81.033 9.93.070 1 v
2 T ) 81. 070 1,95. 085 8,
56 30.21 geiléljrone CisH»,O  219.173 8 - 2.43 109. 101 3 Vv -
AT TR 95. 085 7.81. 070 3.,
CyHyy O - -
37 42\ bietic acid 0002 303.2309 3.16 233.189 0.257.225 6 v v
KRR 2 iR

81. 070 3.67. 054 8
i i i C,oH;,0 - - : ) -
58 40.31 Linolenic acid ethyl 20H3,0,  307.262 2 3.28 95.085 8 .109. 101 2 vV

ester
TV SR ISR R I AL A5 - FORAR SR R R A A
Note: “V/” means this compound was detected from extract;“ — " means this compound was not detected from extract.
A OH
0 Ho,, L .oH
o ' | o o o
N o HO 0._0 x 0
_O HO HO HO HO HO OH
1 11 15 16 18 0 O OH
33
/
(0]

O /

g o o O OH o
HO X o x o) o
HO o & o ~ # O
0 HO HO HO HO
39 46 50 53

£2%] 3( Continued Fig.3 )
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B3 HEZWHRYBEMEMENGYEN
Fig. 3 Structures of phenolic and flavonoid compounds from H. flavum flower extracts

EE R RS X R AL & W3R 1, Note:The numbers in this figure corresponds to the compounds in Table 1.

H
@+ -CO /@* -CoHq03 ﬁOH -H,0 jg)
HO

m/z 65 m/z 93 o m/z 169 o m/z 151
2
I
0 HZOJQ 8
H0 HO
m/z 110 m/z 111 m/z 125

4 BEBMRMEE

Fig. 4 Fragmentation pathway of vanillic acid

OH O OH O OH

o x o
>

) CsHis - W -CaHo e
o m/z 220 o m/z 293 - o m/z 236

o« 3

R -CsHi2 %0
O OH o

0
I
/OU\) /Ow/‘ /OW'
0 miz 177 -0 m/z 221 0 miz 192

BS o-EMEIRMER
Fig. 5 Fragmentation pathway of 6-gingerol

2.3 HERERBMHREMLENE PH Al ABTS [ th JE#8AT B0 B 5T 8 AL T 1

-y

HI3% 2 AT, B2 A ALK SR Y RIBE SR ) % DP- Xk DPPH F HE1Y 1C, 653514 165.78 £2.45 pg/
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_OH
/OO) -C1gH31013
AL
0”7 > “oH
0,0
mz 739 Q\OH
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20H32015 on Gy,
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s
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Fig. 6 Fragmentation pathway of grosvenorine

HO OH
2G04 CH202 OH
OH

OH oT-| 0
m/z 201 m/z 303 0 O m/z 257
CsHeos 7
OH
HO o oH
O o)
\
OH 0 m/z 137
OH miz 229 m/z 153

B7 WEIHREEE

Fig. 7 Fragmentation pathway of quercetin

R2 EEZRREBRWHMENEE

Table 21  Antioxidant activity of H. flavum flower extracts
DPPH ABTS
FE
Sample 1Cs, M4 Equivalent ICy, M Equivalent
(wg/mL) (mg BEs/g sample) (wg/mL) (mg BEs/g sample)
H.

KA 165.78 +2.45 667.14 £9.95 104.97 +8.27 129.53 +10.24
Water extract
o
B 163.70 +2.84 679.32 +12.00 99.69 £2.97 135.91 £4.05
Ethanol extract
BHT 110.21 +£0.78 13.71 £0.25 -

mL F1 163. 70 + 2. 84 pg/mL, BHT 4 & 43 5l &
667. 14 £9.95 mg BEs/g sample Fl 679. 32 +12.00 mg
BEs/g sample; XF ABTS H /i £ /) 1C, 18 7 5l N
104.97 £8.27 pg/mL F199.69 +2.97 png/mL,BHT
WM h 129,53 +10. 24 mg BEs/g sample £l 135. 91
+4.05 mg BEs/g sample,
2.4 EERBMBEDHEEE

HIZE 3 TR, 5 22 46 AL 48 B X o 4 B Y

it | s 2 BRI . £ (1) Tk MEL R Tl A7 — o 1 40 1 4
F KSR B 84 BHAE 24 BEE 53 53] 2 0. 09 +0. 01 mmol
ACEs/g sample 2. 62 + 0. 16 mg AREs/g sample
0.05 £0. 006 mg GALAEs/g sample #1 0.93 £ 0. 13
mg GALAES/g sample s B4 1 P 4 5t (6 43 51
0.22 0. 04 mmol ACEs/g sample.5.23 +0. 45 mg
AREs/g sample 0. 05 +0. 001 mg GALAEs/g sample
F11.87 £0.08 mg GALAEs/g sample,,
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Table 3 Enzyme inhibitory activity of H. flavum flower extracts
1G5y (mg/mL) . mﬁ%i
o Equivalent of positive control
Enryme i T R T Y S s it mi
. Galanthamine
Water extract  Ethanol extract Acarbose Arbutin Water extract Ethanol extract
(pg/mL)
o 2 WL 0.09 £0.01 mmol 0.22 +0.04 mmol
a-Glucosidase 7.30+0.58 2.98£0.55 0.42 £0.04 - - ACEs/g sample ACEs/g sample
ik 2 R it 2.62+0.16 mg  5.23 £0.45 mg
Tyrosinase 38.27£2.40 19.21+1.69 N 0.10+0.04 - AREs/g sample AREs/g sample
T LT i 0.05 +0.006 mg  0.05 £0.001 mg
Acetylcholinesterase 6.10£0. 11 6.39+0.28 N N 0.30£0.09 GALAEs/g sample GALAEs/g sample
-
i gliin 7.48+1.10  3.68x0.15 - - 6.880.12 093 x0-13ms  1.87£0.08 mg

Butyrylcholinesterase

GALAEs/g sample GALAEs/g sample

2.5 EZUREMHMmAEE
2.5.1 HEILR I A fe A1

WKl 8 7w, v 22 AL REER Y 7E 500 wg/mL Xf
RAW 264. 7 430 AL G 584 H , 2 2 A6 B K42
Y FEAE 250 wg/mL K DAF B XF RAW 264. 7 41 fifg

Ttk 52 HAAH L, 78 8 22 A0 AL T S My K 32
Wi Vi BE 5 Bl 31,25 ~ 250 pg/ml B %} RAW
264. 7 QA IR RO WA R E (P > 0.05) , fTLL
Ja S e PR B 62.5 125 250 pg/mL,

140k —=— K& Water extract
—e— [ Ethanol extract

120+

100

80t

60+

AHAFEE % Cell viability (%)

0 31.25 62.5

125 250 500

$EE) Extract (ug/mL)

B8 EEILILIREIIST RAW 264. 7 HRTEE R AR N0
Fig. 8 Effects of H. flavum flower extracts on cell viability of RAW 264.7 cells

2.5.2 FHERIARBDIIEAN R A BB T8
A E M

W 9 TR, K RAW 264. 7 4l LPS 5 5
J& A5 2H NO  PGE, \ TNF-a IL-6 HI IL-18 1) B
S EM A RS (P < 0.05)  fii IR H
P7(62.5.125 250 pg/mlL) Fikk 3 RAW 264. 7 41y

J& ,NO ,PGE, .TNF-« ,IL-6 fil IL-18 {) R ME T
PR A JUH IR O 250 pg/mL Y B 42 1) XF
NO .PGE, , TNF-o I IL-6 [ 5 M 35 £ F* b 2 K A%
(20 wg/mL) , MM} IL-18 A5 0 A1 25 T 4 FE K AR
(20 pg/mL) o BEAMAE D 250 pg/mL (17K 48 ) %t
PGE, #1 TL-6 A FHL T b 2K (20pg/mL) o LA

5 C
6000.0 10000+
30
— —_ 30000 80004
2 )
| £ 40000
-al & E 60008
g % 3000.0,
3 = : .
% 10 2 20000 400.0
1000.0 200,04
2
.
0.0 0.0 0.0
& 5 5 S 5 h S & 5 B 5 o & 5 A5 S 5 5 S
co% 5 Q‘J‘S“ ik Ll 00% S Q‘*'\“ & Y & & X P QOé N Q‘*"b & VP & ¥ P
. K 2]

)
Water extract (pg/mL) Ethanol extract (ug/mL)
22:[€] 9( Continued Fig.9)

W Fi 1Y)
Water extract (ng/mL) Ethanol extract (ug/mL)

‘Water extract (ug/mL) Ethanol extract (ug/mL)
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Fig. 9 Effects of H. flavum flower extracts on the pro-inflammatory mediators and cytokines release in RAW 264.7 cells
L EPRARNE F R R EFEZR(P < 0.05), Note:Different lowercase letters in the figures indicated significant differences (P < 0.05).

SRR ARSI T B ] LPS iR
(1) RAW 264. 7 4fi i b 4i2 4 i A [ R 200 B DL 1) g
B, I HLA R AR
3 itit 54
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P 3 3 8 G T PR AR L RO I ORI
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JIERIEARIHES T DL #2546 R SR U B G 4
AL RE 75 HL R v B R IR L B R 1 R AN ]

e

L ACAC LR W) FK S ) #1 B 10 25 P Ik RAW
264.7 AR RAEA 5T (NO F1 PGE, ) 141 Jfd K 5
(TNF-a IL-6 F1 IL-18) ()3 FE 43 b , b iy 3%
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TEREA DR T S a4 ) 240 e X e e
e HTFYRYT SAE 5 b 52 ] 3 ) 4 HH A
Fr B, WA A S R P s SR T AT A 40 e 1)
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