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Abstract: The objective of this study was to optimize the extraction process of total flavonoids from Aletris spicata
(Thunb.) Franch. and explore its antioxidant, anti-inflammatory activity. With the yield of total flavonoids as an evaluation
index, single factor tests were used to investigate the effects of ethanol concentration, material liquid ratio and the extraction
time on the total flavonoids content of Aletris spicata (Thunb.) Franch. On this basis, the Box-Behnken method was used to
optimize the extraction conditions. The antioxidant activity of total flavonoids from Aletris spicata (Thunb.) Franch. were

evaluated by measuring DPPH free radical, ABTS" free radical, hydroxyl free radical scavenging ability. The inflammatory
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model was established by lipopolysaccharide-induced RAW 264.7 macrophages to evaluate the anti-inflammatory activity

of total flavonoids from Aletris spicata (Thunb.) Franch.. The results showed that optimum extraction process was ethanol

concentration of 40%, material liquid ratio of 1:125 g/mL, the extraction time of 30 min. The average yield of total

flavonoids from Aletris spicata (Thunb.) Franch. was 1.34%. The scavenging ability of total flavonoids on DPPH radical,

ABTS" radical and hydroxyl radical were positively correlated with the concentration, and the ICy, values were 5.46, 21.69

and 56.01 pug/mL, respectively. The total flavonoids of Aletris spicata (Thunb.) Franch. could significantly inhibit the

secretion of NO in LPS-induced RAW 264.7 macrophages within a certain concentration range, and the ICs, value was

6.95 pg/mL. The extraction process of total flavonoids is stable and reliable, which can be used for the extraction of total

flavonoids, and the total flavonoids from Aletris spicata (Thunb.) Franch. has certain antioxidant and anti-inflammatory

activity.

Key words: Aletris spicata (Thunb.) Franch.; total flavonoids; extraction process; antioxidant activity; anti-inflammatory

activity
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B B Lt (g/mL) 1:100 1:125 1:150
C #2IA] (min) 20 30 40

1.2.4 PrEfbimrEmE RIS BB 5% LR A
WAL R M 4 2 R B AR BE A 0.50 mg/mL, BifS
JHTHUAEATS P E AR SR

1.2.4.1 DPPH H H WG RGeS 2 =35 3C
Bk [20—21] Py ¥R IR0 35 S I3 . 3 S 25 RS B
0.025.0.05. 0.1, 0.5, 1.0 mL 5, & 10 mL 25458
T, FHZEMKENZE 1 mL, A 3.5 mL 0.2 mmol/L
DPPH . FE W, W L B8 25 B 21 %, #E'6 W
30 min, 7E 517 nm &b B G REAE ; LAAS AR i 14
BRAER—I K I %E DPPH &R WOGCREEE; LA
in DPPH 19 ¥ R A [R)— T I a2 456 o I G B A
FHIRIHR IR Vo B AE R BHAXT R, TS R

=

0

DPPH H Hi 5B (%) = (1 - 2)>< 100

x (2)

b, A, SRRSOV S WG RE(E; A, R
AShn DPPH IS CEAE s Ay AN IR & IR K
1.2.4.2 ABTS" [ B A BREE I MIE S35 30k
[22—23] JFIEFFIEAEIE . B 7 mmol/L ABTS IR
5 2.45 mmol/L i SRR A AR 1:1 IR &, =
VRGBT, BliS: ABTSYif 45, 7E 12~16 h
L B R RE 10 4%, 1531 ABTS  TAERK -

Sy RS E R 0.025. 0.1, 0.5, 1.0, 1.5 mL k&4,
W, B 10 mL A, 4 IA 2.5 mL ABTS L.
VERL, INFEB/KER B ZIFE, =R F#EDER Y 10 min,
TE 734 nm AW E WG s LAAS IS 5 (A WAE i) —
PR T IE ABTSY TAEMBOGEE; DAASIN ABTS' T
VER I AE ] — R T IME AR SO FH ]
IR Vo BRI M BT BE, TSRS

ABTS" [ LI585 (%) = (1 - A‘[; Az)x 100
&)



CHERE S R ] B S OB LSREERIR LR SR A PO AT - 195 -

K, A SRR SISV JE IR SGRE(E S A, R
AN ABTS™ TAEWRR RO G Ay AN IIARE &
PR OG-

1243 FFEEHBHLIFREII W E  FRBRAAEE
EPVIGE M TR . FEEEIL 0.3, 0.6, 0.9, 1.2,
1.5 mL A£G, B 10 mL 2t , FZEmK%h
% 1.5 mL, 4 1A 1 mL4.5 mmol/L FeSO, ¥ ¥ Fll
1 mL 4.5 mmol/L /K% PR - B W, P iIMA 1 mL
4.4 mmol/L H,0, ¥ ¥ 1 mL, F 37 C /K &
30 min, 7E 510 nm bW 5E e SGRE ;s LIS InAE & B %
RAE R — P I e #2238 F 3RS RO DIAS
I H,O, M HRAE R— e S O FHIR]

— A2
A

%ggmgﬁ@zw@zb-A‘ )xwo

X @D

o, A SRRSO S WG REE; A, R
AN H,0, MR CRE(E s Ay AN IS & 5 TR
WG
1.2.5 PRG-I E
1.2.5.1 AHBERG TR B RAW264.7 4005 75 F
BRI, 72 37 °C. 5% A CO, IS FEsa P is#E. 24
AR BT 2 80% AEATHT A LA, MR Witz
TR RE AR ST ok

S HESCHR [25-26], BOTEUE KN RAW 264.7
LI, P52 MR BE PR 2l 5x10* ~/mL 384T 96 fL
B, £:FL 100 pL, T 37 °C. 5% CO, ¥ 3 4f h 1%
I 24 ho SPAIBEEAS FILH . X R e 4R 2540, 25 P2
I Xt B ZH N A DMEM 1537 %L 100 uL, Has HLH A
AR, 525 LIASTR) BT (12,5, 25, 50, 100,
150 pg/mL) 5L v e By, i E 6 1>
AL, }53% 24 h )5, FFLINA 10 pL CCK-8 5, 1%
FEAMEE 2 h, FHBEARIAE 450 nm 4L i 96 FLAR
i) OD fH, DAHMFAE R FIoNEEE RN,
OD?ﬁé&éﬁ - OD’?“H!E

4 VEZ (%) =
0 P 2R (%) 0D,y —ODus x100 I (5)
1.2.5.2 NO Bt 865 e A (E

DMEM Jo4iififd), LPS BLAIZH (LPS 1.0 pg/mL) KoKy
Z5 LR B EE AR PR B 4H (LPS 1.0 pg/mL F1 12.5,
25,50, 100 pg/mL G B EREEECY)) , Bl I AR FR
A 100 pL, F 37 °C CO, #EFAE I HE 24 ho HE:
FRILFH B AR ER (NaNO,) X B &, I £E 96 FLAR4H
il FIE W 50 pL, Z= R ERHE 5 min, 535000 A 50 uL
Griess i) I 1 50 pL Griess 15 1T, 540 nm Ak
£ 96 fL Y OD fH, 18 A NaNO, X B i £k 55 7=
A NO &,
1.3 HEIE

A IR Y SEATERE 3 ), 2R Design-Expert
8.0.6 HAF AT M) 1 2 56 15 T A B s b B R

IBM SPSS Statistics25 #RAFX BHE 361 722 Fovk 5
S3 T, P<0.05 RN 22 7 W 35 >k Excel 2010 F1
GraphPad Prism 8.3.0 {42215,

2 BR5SH

2.1 BEERFWER

2.1.1 PR X BB ENIE R A aE 1 PR,
W3 45 ) LS B B TR AS- R B 2. e E o 38 R S B e T H e
B Fa s, 24 2 IR E R 40% Hi, 03 IS 3R A i
K, R 1.25%, ZJGkEE IR LRI, BETHRfS R
BTRAEAR . L A AT B R AT R B Y R P, RN
40% Hs, MRPEARLUAR 7 B, 3 25 L3R TPl A e i
BRI G s TR MRS, BT s
B 71, B A BE RGO, By 45 L B A5
BT LTt {8 2l BE ARSI K S, — 7 R IR
PEAR/IN, 55— TR —Le s T . RS s eI
e A € 7 ta s N (TR s sy v A 22 N o i

1.30
1.27

S 124

¥ 121

=

=118

i
1.15
1.12 : ; ; : :

30 40 50 60 70
LI (%)

1 CPs R X B A 3 A S
Fig.1 Effect of ethanol concentration on the yield of total
flavonoids
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Fig.2 Effect of material liquid ratio on the yield of total
flavonoids
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Table 2 Experiment design and results

gy ACBHKIE  BRRRIL  CHUBN AR
(%) (g/mL) (min) (%)
1 40 1:150 40 1.29+0.02
2 30 1:100 30 1.21£0.01
3 50 1:125 40 1.28+0.06
4 50 1:125 20 1.25+0.13
5 40 1:150 20 1.25+0.07
6 30 1:125 40 1.21+0.23
7 50 1:100 30 1.26£0.12
8 40 1:100 40 1.26+0.05
9 40 1:125 30 1.33+0.03
10 50 1:150 30 1.2840.16
11 30 1:125 20 1.16£0.32
12 30 1:150 30 1.23+0.41
13 40 1:125 30 1.29+0.08
14 40 1:125 30 1.3240.16
15 40 1:125 30 1.31+0.05
16 40 1:125 30 1.31+0.01
17 40 1:100 20 1.2540.09
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Fig.4 Response surface and contour plot of interactive effects on the yield of total flavonoids
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Fig.5 DPPH scavenging activities of total flavonoids extracts
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Fig.6 ABTS' scavenging activities of total flavonoids extracts

233 FAEHHEEEREES WE 7R, Ve £
20.00~80.00 pg/mL B, W BRIZHEE [ AL HE JT Bk
FE NS BT (57.69%~99.63% ), U4k
i, ERRRE TR E, R B KRME, B IC, fHN
18.56 ng/mL. #3453 B aelRyE Redk A h3EaY6E
DB EE ARG B ) ETH(13.52~94.04%), 7EHREE
24 100.00 pg/mL B}, & BRFE K, A7 94.04%, 5 Vi
A TR B3 A2E30T (99.88% ), ICs, fHA 56.01 pg/mL.
BB SR LS BB ITE RR L Ve 3855, (A28
—EMPEkRETT o

120.00
— ab a a
& 100.00 +
i”j: 80.00
i
& 60.00
H
o 40.00 |
?ﬁ I —— REELEY)
X 20.00
—— V(
d d
0.00 1 1 1 1 J
10.00  30.00  50.00  70.00  90.00  110.00
AR EE (ng/mL)
K7 REEEEE NI A ITERR R

Fig.7 Hydroxyl free radical scavenging activities of total
flavonoids extracts
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Fig.8 Effect of different mass concentrations of total
flavonoids extracts on LPS-induced cell survival in
RAW264.7 macrophages
TE: 5XF BRI AL, *+P<0.01,

2.4.2 NO BEKIN NO =52 A HIhaEiH
WY, SRAEEVIAEE, 76 LPS WS B Mg i 2tk g
FEASRY T AR R B BT, R 4% ) L3 B B it
Pxf LPS 15519 RAW264.7 B W 41 Jitd 43 1 NO 1y
ZE LK 9 B 7R, LPS 1.0 ng/mL YEJH T4 /ifd 24 h
J&, SXFRELH g, AR ZH 405 SR R i NO &1
I R (P<0.01), 2l 44.19 pg/mL, J2 Xt B8 4H 19
29 1%, bt B A0 M 2 SEAR A 2 a1 5 SR ZH Hh AR,
B8 U R R B R ) ) A A B SR U NO & B i 3
BEAIK (P<0.05), I ELBE A M B G IN, NO BEit s 2
Bk A H, ICs, S 6.95 pg/mL, X BEHM 25 I L3%
ST ELA B RIPTR I, HREH — B AR AR
Hrk

50 *%
= A
40 AA
~ £ =
g AA
330-
B
g 20F AA
2
10}
O_lil

=
S & S S oo

> X & S x
& \5{1’ AN S
WIE (ug/mL)
F 9 MIEEREEWINT LPS iS50 RAW264.7 H 4R

W NO 5321
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production in RAW264.7 macrophages
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