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Abstract: To evaluate the chemical constituents and the antioxidant and anti-inflammatory properties of Chaenomeles
speciosa (Sweet) Nakai from Yunnan, extracts were prepared via heated reflux extraction, followed by physicochemical
characterization using a physicochemical analysis, including LC-MS and HPLC to identify primary active constituents. The
antioxidant effectiveness of CE was assessed through various methods: Scavenging DPPH-, ABTS", and -OH radicals,
reducing iron ions, and mitigating UVA-induced ROS in HaCaT cells. The anti-inflammatory efficacy of CE was tested
using an LPS-induced inflammation model in RAW264.7 cells. Results showed that CE contained 122.30 mg/g of
polyphenols and 131.46 mg/g of flavonoids, with chlorogenic acid being a significant component. CE demonstrated
significant efficacy in scavenging DPPH-, ABTS"", and -OH radicals, with ICs, values recorded at 79.58, 482.96, and
804.99 pg/mL, respectively. And it exhibited notable iron ion-reducing capacity, as evidenced by a FRAP value of
1.23 mmol Fe*'/g. Additionally, CE extremely significantly inhibited ROS production (P<0.001) in HaCaT cells in a dose-
dependent manner and reduced IL-6 expression (P<0.001) and NO secretion (P<0.001) in RAW264.7 cells, indicating its
potent antioxidant and anti-inflammatory effects. Overall, CE showed promising antioxidant and anti-inflammatory

properties, supporting its potential therapeutic applications and providing a scientific basis for further development of

Chaenomeles speciosa (Sweet) Nakai.

Key words: Chenomeles speciosa (Sweet) Nakai from Yunnan; chlorogenic acid; antioxidant; anti-inflammatory

FR AN (Chaenomeles speciosa (Sweet) Nakai),
SAANEAEATI . WEAE T3 | 4 2 AR, J& 35 AR A K
WFHE RS, AT I (AR H Y id#k: “ R
JIPEIRIRIR, SRS 7, BAT “EFATG 4% . A E LR
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HHHI S I DA L TR . ORI, SHERA NI H &
FUHERAL TR BB FN75, JEE s HAE D Re & i
Gk -5 R R
1 MRI5RE
L1 #MR5EE

RN RIETMEAE,. A THERHaME=
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21 W UR AR B0 HERFIFES | 22 XPE105 K%
R S RIHZRBHL (P ED A BRAFE S
12 SSRHEE
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1.2.2  FRAJRFEI ) 322 il 5Aer

1.2.2.1 B2k R A Folin-Ciocalteu 15 Xt
PR A INBE U 04 B 22 g S s A ARG U0, RS B PR EL
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(4.6%250 mm; 5 pm) I 7435 . TSI & 0.1%
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1.2.3.2 JFiEEM &% Hou &0 fUiMHER Ty 1k, IR
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WA, VR TR ER RS . FE 96 FLAR SRR S g | 45
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R SR S B A5 T4, R 50T st (o)
R, R {05 -OH & &I b &R, 7EE K 550 nm
AN RE WG, AT 3 K. TR AR FER(D) .
1.2.4.4 FRAP FLEA LI B8 Ve AE 8 BHHXF
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F G U I THAE, RS FPLE BT IR
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1.2.5.2 BRAJRIZHUIXT UVA 55 HaCaT i i
ROS 7BERRCRRZN SEEALTHEEA KR (R
A, A PR AL AU , R R 12 FLAR R,
fLZy 2.5%10° -4lffl, TIEFFEHIEIE 24 h J5, &= H
2H | ABERIZH AL A 1 mL (52 4R R t, BE 41T
FLAF AN 1 mL &4 62.5. 125, 250 pg/mL R A
JREEHUY) 1 58 4 B 2 5L, AEA e BE SR A6 Th i 2 h
Ja, IR REE IR, BAJE A Il SRR A B AL A
1 mL /Y PBS, FE M AHBTFL 3 HI M A 1 mL 5 FH
62.5. 125, 250 pg/mL BRAJRIZHAIT) PBS, FA5 A
ZHFNRE S 2H R ERAE 15 Jem? AR AR ST, 4T
2 h 1% UVA BEGTANER (SR AR RE SR A 3T3 NRU S
T EAMRE BT, UVA K TE 350~400 nm, WK 5
=365 nm, FlHE K 2 mW/em?), SILEI, Bas 4l
FOE FAARE RS, (BRI T UVA RIE, fRiBgs R
J&, A ) E TR TR E 1 he (8R4 i
AX3EFT ROS #il
1.2.6  TRATERI ARG ML 5 1A
1.2.6.1 FRAIRIZEUHINT RAW264.7 4HE 1 152
M SR JFH CCK-8 i Wl 52 iR A TN 42 B4 XF RAW
264.7 AMMETE 052, BE2E R[] 1.2.5.1,
1.2.6.2 PR AIHEE BT A1 it = 48 E P A% 52 i)
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X RELH | AU | BHPEXT FRAH e e i 2, 25 X RELH
FEFLIMAGE R FRIE, BIPEXT REZH A LI AL 58 a0
FEILFHREN 5 wmol/L FYH ZEKFABE R4, £ 2H 55
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5% CO, WEFEAA RIS 2 h, Ras X B4 Ak, BRFLIn
AL E A 1 pg/mL {9 LPS, FR4kgi 53¢ 24 h, 45
WE, W R B I AN . $ B ELISA
B A NO KI5 2 158 BH 45 2538 43 S A 1] i lAc
SN E W IL-6, TNF-a 1 NO Y& &,
1.3 BRI

SLEGPIVEE 3 VAT, SCR R LSRR

2% (mean+SD) &I~ , #diiH il Excel A1 Graphpad
prism 9.0 FAFPEATELIR ST A E ZR &, R
¢ K58, S BTAS [FIRE S 2 18] 2 3 R 25 57, P<0.05 F#oR
2RV HAA G X
2 FHER5PM
2.1 BEARITRBAIRIR 53 53 47

FRATHE Y B 22 1y . R B A
JE e w4 B 122.30+10.52, 131.46+5.96, 91.43+
9.93F11 5.97+0.11 mg/g. ZHy. BHHFIZHEEMATK
8 T 0 FE ARG PR, Miao 45U HRIE 19
ARJTIKEED T S & 5 15.96 mg/g, SV 5 i
/7 189.16 mg/g, SAZEWEE TN 16.15 mg/g, S5AMIE
ZIRFFAAEZER

iE L LC-MS XA BB b 18 18 P 431
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Fig.1 Chromatograms of standards (A) and CE (B)

F 1 RAISRBY b £ B R Hr
Table 1  Analysis of main compounds in CE
5 & 4 A Bsf 8] (min) b= [M-H] LR i (png/mg)

I WA TR 10.468 C;H0s 169 Y 0.91+0.03
2 S LS 13.558 C,HO, 153 y:28'2j¥§25 375 2.37+0.03
3 LK% 17.593 Cy5H,,0, 289 A et 2.76+0.19
4 SRR 17.871 Cy6H 150, 353 Y 3.8340.05
5 T 33.016 CyHy0, 609 y=15.322x10.944 0.4120.05

R’=0.9999
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BT, G5RAEE 1 PiR. MRARRIEHUY) P4t R
JELAS IR 19 & F2 40591 3.83+0.05 A1 2.37+0.03 pg/
mg. SRIFEIR AR LASHR S H AT AR BAARZ W19 3=
LR ST, ERAS G WS HRAE T AN SR R 5T 45
A 0.053%~0.387%, T Jit JL 25 1R ot 2 43 2 R
0.024%~0.541%, SGAMFEE A0 G, BRARTREZEL
Py ILZRER  IEETFIRAS T &8558 2.76+0.19,
0.91+0.03 Fl 0.41+£0.05 pg/mg. HEE 7 E R K
HC R P S U i (CUNYRLRE | B TR) A R S 78 ) X
HAR b G P0G R | Fooe e M e R i E &=
Az RIS e Ah, Hu 2805 ZE IR AR A S
TIHAETE E Bl MJFEE E = RIRSE S, A5
BT X 23 B AR CO R A TN A HH I S ot . 35X 7] g2
DA Ay 2 v s DX P G R A RN - SR R S5 i A 4
AR DY UR A AR = ) an iy 2 ) o ) R R,
AR BN, = B T H A AR TIFE B £ ) (29.15+
0.29 mg/g) . M B (47.92+3.79 mg/g) i £ 0%
(27.60+1.56 mg/g) & & b 4 35 0 T HoAh 7=l A
JRPY, BT H 22, =R REE ) h 28 2 510
ZIHIEY R, T AT IR A MIISE

2.2 ERARIEBIRSIn S WESEHAR

2.2.1 AR ARSI M A AR anlEl 2(A)
BT 75, 7E 0.0039~0.25 mg/mL ¥R & 70 Bl N, Bl &
Vo FRAREE B BE 1 T, ‘BT 1% DPPH - 75 ER
AE I H R B b 2 P B A, X — 5 SRR, P
PIEA BEPTEALTTE, H ISR 54 A R E
Z A7 G B ) 7RO OC 2R, (H v B Y Bl PN,
iR AR H ) % DPPH-IE BRAE 155 T IR E Vo
1Cs, (B T A AT PSR S5 ) — D B 2R R, B3R
ANPUEAALTE ) 35 B B0 SR RO B T e 21

Nk 2 iR, BRAREE U K DPPH- 119 1Cs, 1M
79.58 ng/mL, R BATHRN) DPPH - IS BRRCR

i 2(B) Fras, 78 0.0625~2 mg/mL e 3 7t Fl
M, Ve PR A REZ B % ABTS 1% BRAE 1 I Bt 25
P B T TR TG i, HLAE R — RS KO R, iR
JREREUI AT ABTS I BREETIARES T Voo BEEUEE
WK, AR X ABTS - 1iE R 15 V. 28T
BT o PR ORI U TG BR ABTS™ 119 1C, H
482.96 pg/mL(3E 2), RYJHEFGKIRNT ABTS 1H
BRAEST .

i 2(C) FrzR, 76 0.125~4 mg/mL ¥ J3 715 Fl
N, BEE Vo R A TIERE B U B 1388 8 T i, A1)
XT-OH 1§ BRI W20 I as, 2 e
I AR S R . AN 2 TR, PR AR REE BV S
% -OH By ICs, {5 804.99 pg/mL, X — &5 HL 301,
FRA IR B BENS A 307 - OH, HoA B mPraft
W

HiER, ZnEl 2(D) s, 78 0.0156~1 mg/mL
VAR I I PN , B o5 AE O R R BN, TR A TR 4
Vo SR TR 15 58 . TRA NSRBI Es
F 1L JF 8 1 FRAP {H & 1.23 mmol Fe*/g. Tang
ER WG A TSR TR B T8 i BE 1 FRAP H
A 173 pumol Fe*'/g, FRAP 1H # &, $T & fb fig J7 ik
i P, 2 B R A TN HE B ) HAT B S 9 P AR AR BE T .
Xie F5% AR 43 B ali A i AR R 20 i 2 R T
DPPH-. ABTS™ fl1-OH, Miao %5 318 T AR
B A i e IR IR AU LAS 22 %F DPPH-FIT ABTS ™ fU75
B e J1 M8k B i J5E 0 R W 2 00 4R 2 E
(P<0.01), FTAFR A NHE B 7T G S50 ik ZZFh i 53 1)
PrEVE R ST E AR E T,

(A) 1009 . —e  (B) 100 (C) 100
3 504 350 3 50
& & &
#z = iz
- Ve - V¢ -V,
0 - RIS & AT 0 - AT
0 0,:)5 O.IIO 0.[15 0.‘20 0,‘25 0,‘5 I!O lfS 2?0 { i % 4‘1
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Fig.2 Antioxidant activity of CE

¥: (A) DPPH-I5FRAEJT; (B) ABTS -1HFREEST; (C) -OH #5ERAEJ1; (D) FRAP £k FiRJRBEJ); (E) FeSO, #rifMiZk .
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Table 2 Antioxidant effects of CE IARTR R R T . SARRILE LA, 62.5. 125, 250 pg/

iR AR T Ve mL Y B PRA TP B A B fEAR (8 253 R A

DPPH- IC,, (ug/mL) 79.58+0.45"" 10.10+0.74 HF(P<0.001), IR E TG, 435100 53.08%.

ABTS" IC;, (pg/mL) 482.96+26.69" 81.46+4.10 68.13% Fll 74.73%, F2IHIR A REE U H AT 5210
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