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Antioxidant and Anti-proliferative Activities of Polyphenols from Sterculia

nobilis Smith Huskon Human Lung Cancer Cells A549

LI Yuan, ZHAO Zhen-gang
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Abstract: In this study, the free and bound polyphenols were extracted from Sterculia nobilis Smith husk using Sterculia nobilis Smith
husk as the raw materials. Then, the free polyphenols were extracted with organic solvents of different polaritiesto yield a four phase-extract,
namely n-hexane phase (HF), ethyl acetate phase (EAF), n-butanol phase (BF) and aqueous phase (AgF). The total phenolic contentand total
flavonoid content of the free polyphenol extract, bound polyphenol extract and four-phase extract were measured. The results showed that the
free polyphenolextract had higher total phenolic content and total flavonoid content than the bound polyphenol extract. Among the four phases in
the four-phase extract, the EAF had the highest phenolic and flavonoid contents. DPPH free radical scavenging ability, ABTS free radical
scavenging ability and reducing power assays were used to evaluate comprehensively the antioxidant activities of the bound polyphenol extract
and four-phase extract. EAF showed a higher antioxidant activity, with the ECs, values for DPPH and ABTS free radicals being 2.08 mg/mL and
29.28 mg/mL. The reducing power of EAF reached 0.81 at a concentration at 10 mg/mL. Eleven phenolic compounds (epicatechin, vanillic acid,
isoorientin, ferulic acid, rutin, quercitrin, myricetin, trilobatin, quercetin and kaempferol) were identified in EAF by HPLC. In addition, EAF had
a dose-dependent inhibitory effect on the proliferation of human lung cancer cell A549 with an ECs, value of 85.70 pg/mL. The results indicate
that the polyphenol extract from Sterculia nobilis Smith husk has significant antioxidant activity and anti-proliferative activity towards A549
cells, which is helpful for the comprehensive utilization of Sterculia nobilis Smith husk and the development of new functional agents.

Key words: Sterculia nobilis Smith husk; polyphenols; antioxidant activity; antiproliferative activity

G

2 I AR AR AR 7 2 R BT A AN e A549 S8 5HIEPET] DA i RHE,2021,37(4):16-24

LI Yuan, ZHAO Zhen-gang. Antioxidant and anti-proliferative activities of polyphenols from Sterculia nobilis Smith huskon human lung
cancer cells A549 [J]. Modern Food Science and Technology, 2021, 37(4): 16-24

kS HER: 2020-05-08
EETH: REKERERZHAREFTR (201624); 111 TH (B17018); tERHEEEFRSALBESLSIFHL (20182004)
EZEN: TR (1994-), B, MLHRE, WRAE: REEFRSEE; BlES: &IRR (1979-), B, BIEHR, WRAE: EMRARFIEE

16



MK EmBHL

Modern Food Science and Technology

2021, Vol.37, No.4

RHRER (Sterculia nobilis Smith) & J& TFEHARNE
BRI —MARARMEY), fEHA. ZREAF E LRI
X )32 A3 At RUBR SRl R A M AT XU S5 A AR AL,
{E R R 20T DS AR SE S — % .
FE7ARS T P DXORUAR SR A —Fh T K
R, ZENMEE, FEAWREHERME. R
M2 S EO, e, 44%, ZMmAMET
FEE T, IR AT SR B R SRR B A R
(PR B AR e T, RUIR S5 4% R R 3
YT, LRI SR, B R,
i KRR TR N H B0UH B, R 3R 5
N, EEBIR . RIREFRE NP2k A
R REE AT, W (RZARD) &Y, BRI
ZiAME. SR, EH RS T RSS2 0 TR H A
&, R AR .

VENFEY) BB IR, LW G
HEYAEK KGR EEMR LY EZNEM. 2R
R Z WA EA B AR, [
A FE 3R B AR 2 By A S ) B B B e 4
R CA TR R R
TR St B = b v VIR SR R U ) e 22 Ty L
TS, A ZMEES NN 2.74+£0.69 2.56+0.64
H13.67+0.80 mg GAE/g DW, S 55 43514 0.30+£0.17.
0.24+0.10 A1 0.45+0.13 mg QE/g DW, [AJi % 5 H RUHR
RIS SR N ZMBUED EEATERILER,
JRILZEER, FIBERR, W B TIR, NE&ESRR, WML,
Wi B RARIENEERR,  [FIRHZ3E IR 1)
PUaALIETEN Y, (B RTEINHE S X R RS
FSEFETE P A AR E . A — P RIR T A 1 2
WEYIHRIR, RHRRZEHRIE 2 ZmBET K
R iE . RN, KRR N —FP i
TR =4, AT DOEE AR AIRAS, RIS
Y, BT R TR AR R, R, HARAME
AP B ASON RIR R A di A FIZEEL
Je POV AR SR o 22 T AT i S & s b AT 5, )
I8 285 G 25 2 T AN A BUS 1) DUARSE U R 8 AT
P, X CRR CBRAHSE R 2 ik S AT 45 58 R
FHPT A549 PRIGTETEE, LN KRR it —
RS ROR SR it — e BRI ARE .

1 MRERE

L1 AR5 A

Wit R R 5E 0 E M =g, 7808
KB VIR, W A S0 S B AL BB R

¥, 1k 60 H i o 45 BRI ARAE AT AL CRA7 45

Al RILER. FER. FLEER. MR,
RO Baimg. 7T M. wigR. =i, i
FEEANLER BB TR ILIREKEY. 1EREHR
7], £ [H Sigma A ; 2,2- AR FE- 17525 (DPPHD
2,2°- il %R - XU -3- £ Fk TR JF 1 T I - T PR 8 3
(ABTS), _bigbmss TR AR AR Al
JEYNA AS49 4lIffl, ATCC AF]; BiigE: (PBS). &
% DMEM 3535355, Gibeo A ] 755 5-HE5 2,
BRAREVBARGRAT]: JGEME, AT RIAED
REARAT; 95%28E. IECki. RO, ET
W, BREREN. WEALEN. =Sk, DUSUCENITE .
VUSRI (THF). ZFR. $hIR. & Hils. MR S,
A A0, AL, BREs. =&, =&
k. KB BERE B N Hrat.

12 (L& 5#%

DFY-500 #E4E 025l e i ko HIR A
FR/AT]; Basis Hei-VAP Value B HEREZERAL, fEEH
Heidolph 7 & ; MX-RL-PRO # &% V& & 1X »
MX-RL-PRO;: DU730 #% P& & H 7 #ri, EE
Beckman Coulter A #); Filter Max F5 £ ZhRERFFRIX,
[ Molecular Devices 22 7]; Allegra X-15R & 2\ mid
AUE B0, 3E[E Beckman Coulter A F]; CKX41 {3
BB, HA Olympus AF]; A MIRREFRAE, £
Thermo Scientific 23] o

1.3 SLIF %

1.3.1 RERRT#H B S BeitiE 9%

WESLIIRIS % Wen 252 HRGE 7Y
TR, ARE— @ S IR SRR AR, i —
WOREE (1:3, mIVD N 95% L7, 1R, ShiE,
15 2 1 JER0E IS LA e 2SR DGHAT e 28, B2 H o
EASAFIVEIRI, B30 N CERII&H, 5
— i F 2K R R KR FH A LA FIE C ke &
fg 2l IE T RESEAT A AEAR R, RN 101, RRAH
AH3 IR, WERAERUS RIS IBE . B2 &AL
A e 2 RAGHATIR Y, 53 IE A (HF).
LIRCTEM (EAF). IETEHAH (BF) FIZKAH (AgF)
VAR 5)
132 RERRTEYLEEE S Breiti

LB LZMRINS % Wen HIJTE PRI fE
M FRER 1.3.1 (U8 10.1757 g, 20354 50 mL B0
B, A TEYIEOE NN 10 mL NaOH 7%
T4 MD, BB O EHER RS ER MRS 1.5h,

17



MK EmBHL

Modern Food Science and Technology

2021, Vol.37, No.4

HEN 60 vmin; VREESA)E, LI XS Ik SRR
W pH 2 2.0 HIMANEAAN 2. 2.1, 1H#ET, LL 5000
r/min B0 15 min, B0k _EIGRER EieZm RS
L), EEFNEE LR AFEMHEE. BIEERIZEE
W B 78 RAXAE 45 CRiEzk. ALK E
BE 25 mL, RIE TR
133 BB42nz

A Wang 25U Wi & FORE AR EL Eykl e 4R
mf S e s, MHRETFRIEMESREY). BE
— RYRFL R T IRPRES (20~600 pg/mL), H4Ff
AR B ARSI o« SRS IIN 100 pL #EARIHAF] . 72
NEGIREG, WRAYEE 6 min, AEIEEHDL%
R 5 1 mL Na,CO; (WIW, 7%) 2B 90 min. [
oG, AR A ATAE 730 nm NlERE
VIRIOBRE . i g IR 2 (B D, 15215
JH7FE: Y=0.0037X+0.0264, R*=0.9992. i [A])475
FEHE S AR L R 4, rAEsEE =
Ko BAHRDINL I & BN RFRN mg BT
R4 5/100 g DW(mg GAE/100 g DW). % LAF-41E
R ZERIN.

2.5

20F

Az
=

0.5F

0.0

(I) 1(|)0 20|O 3(I)O 4(I)O 560 60IO
BB TR / (yg/mL)
B R A TFEAT RS
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a tRgati %8 ol

4 /(min) Weth (mg/100 g DW of EAF)
1 34.408 EILEE 1.13£0.08
2 35.808 AR 2.89+0.02
3 38.991 FEEE 8.29+0.06
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5 41758  (R)FT#LEL 3.42+0.05
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7 45.208 MR 3.67+0.04
8 45725 ek 1.41+0.02
9 46.275 Zet3 9.42+0.07
10 49.408 WRE 2.83+0.02
11 52.733 L ARy 2.37+0.03
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Fig.8 The chromatogram for EAF and the standards
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