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(Chaenomeles speciosa (Sweet) Nakai extract, CE) , -3 L2 m Ao £ 40 F W HATN 2 . A B ik An &3 -f s 3
A (liquid chromatography-mass spectrometry, LC-MS) #= & 2 i& 48 & #% (high performance liquid chromatography,
HPLC) #AR S Al et £ B FMm s Bdne 1,1- =R KL2-Z a5 KXW (1,1-diphenyl-2-picrylhydrazyl) £ &
A& (DPPH-) . 22-B% R-M-3-T A R H-Evdh-6-# 88 (2,2-azino-bis (3-ethylbenzothiazoline-6-sulfonic acid) ) e
HFawmA (ABTS™) . #Aad A (OH) #FrkrH. 4B TFTLAR A (ferric ion reducing antioxidant power,
FRAP) #=% 4% C(ultraviolet A, UVA) ¥ F 49 Ak £ 4L A A F Ak a6, (human immortalized keratinocytes cells,
HaCaT) W &M £ (reactive oxygen species, ROS) A ft /1, M AR A EFMW; KA %4 (lipopolysac-
charide, LPS) # 5 RAW264.7 M REMZEE Mo E T K EER, IPMEREXENR., £ 4W, =HRANRIY
b S I AR KA E S A 12230 mg/g A= 131.46 mg/g, B EM AN AERE BANRIA LA 2 F %R
DPPH-. ABTS"-%-OH, ICs, 1G5 #1549 79.58. 482.96. 804.99 pg/mL, £ A RIFa94 H Fi£ R S, FRAPEH
1.23 mmol Fe?'/g, E 7| ZR ML A9H UVA 4 89 HaCaT @2 /) ROS &9~ £ (P<0.001) , (A BRI F e
AMEN, Am X ERAY, BRANRRGAERI ZH G @K~ F%-6 (interleukin-6, 1L-6) &) & ik
(P<0.001) , Y —A&AM R (nitric oxide, NO) #%i (P<0.001) , Z-F7H RIFOREKR. H LMK, =
BMANRBY LA LHFGR AN R K EN, BABEGRE S RAMEL, R TAHBAINGGRNTT KA R R4
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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.
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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
2L, BRI BRI R GE T 25 R AN ER
R, AT, A RLRIVESR N . SRR A= 5450,
A INE & 2 2s Wis . 20, 4i4E3 ¢ AR
N APLIRSEZFE TS A s T, H
AP, e . B . BRI AR AR A I
AR AR

TR A A E Sy —Fh 25 1 [RIIR A, A s
WA SE T TR A AT ge e s A EEE
M RSN B AT HLIX, H AR E R
AJTRER A SR T B TT 37 T AN, B —/INER ST 9%
FHFZ56m T, AR b Tk &A=, iz 3
JERIBFFEI RS . ST AN ATE P 53 F A= 4
WEPERISR AN T ST, HH R R T Ea B .
T ISR = FETRAIN BT 77, Ao R A R el i
PREHIEE T —Fh = R ER AR SR B, IR AW AE 2
1% -5 3% B¢ A (liquid chromatography-mass spectro-
metry, LC-MS) Fl & 20 ¥ AH £2.3% (high performance
liquid chromatography, HPLC) 45 B 43 #r £ A, X
HA iy sy AT e e s 43P, 2t A bR
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=
FHF A PR ECI I B A IRA A baA = IR B TR .
P AR BREREN . AR ISR R R
B BRZS ] LY IR (4E4E 2 C, vitamin C, Vo).
THEREN . THEREE . AAEAEN i BALSEREARAIR
NSHEl BEECARE s NG (gl L R 2k
( lipopolysac-charide, LPS) . H1 ix 3% [E Sigma-

Aldrich 2% & 5 1,1- 28 J& 2-= fiff 3L 28 Pk ( 1,1-
diphenyl-2-picrylhydrazyl, DPPH) . L-Ji A IMLAR | b
FORANBEIREN . 250y iRy T AR A
BRAS T 2,2 -5 -AL-3- 2 BRI - mentk- 6 -1 g (2,2'-
azino-bis( 3-ethylbenzothiazoline-6-sulfonic acid) ) [H
B H HEE(ABTS )G BREe 1 e 150 & 2+
it J; F7 (ferric ion reducing antioxidant power, FRAP)
AR . YR EL B A 3EC-OHD) i B BE 7 i aE 1aX551)
& A AW T REWFSE r; HaCaT 41 i |
RAW264.7 /N ARLE VR AL ERL#BE 40
JLAT; Dulbecco's modified eagle medium(DMEM) 5%
25 | G 4 1L (fetal bovine serum, FBS) & [F
Gibeco 22 Wl 5 4 fifd 3 7 5 85 M A D 320 50) & (cell
counting kit-8, CCK-8)  HAS[E k=458 Jir; B
JiJ8g IR HE PR F-- o0 Pl IR B0, 922 12 RS A2 1 (tumor necrosis
factor-a enzyme-linked immunosorbent assay, TNF-a
ELISA) i) & . R B 4l g/ 22 6 EFIDE B e 1 ff
i I ( interleukin-6 enzyme-linked immunosorbent
assay, IL-6 ELISA)iRG & BidHIBERME AR Ay
HBRAF NO ka2 aRAEYRHEARA
Fl5 B K A2 Milli-Q 2k iy 4tk 55134
ARV EL TN

Agilent 1260 Infinity 1T &5 2% W AH & 3% 1% .
Agilent 6545 DURAT RATAT [BIVE BTER A 228l
Bz (D) A BRZY 7] Multiskan SkyHigh 4= (K i
#RAX . Series 2 Water Jacketed CO, 3% 35 4H . Fresco
21 W UR AR B0 HERFIFES | 22 XPE105 K%
R S RIHZRBHL (P ED A BRAFE S
12 SSRHEE
1.2.1 BARERE A FRECEH SRR IR AR
JRT i s, #2208 1:20(g/mL) BB Ebin A8 4tizk,
TE 100 °C T [EAHEH 1 h, EAEPEE 2 U, $RIGRGE
RHedE BIRT . BH KGRI TR, BISIAR
JIRAEEA)
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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
e, 70 °C TG 19 70% F /K FE 412
HORESh T i Z 2ot . S B IR B TR AR
W AR VEZS R A L MM AS 1 mL, BT 205
IR, FINA 5 mL 1 10% FEbRIass], #7752
R 3~8 min, FHIA 4 mL B 7.5% WRERENTETR, sk
EHEZBZE, 5, SIICE 60 min, T 765 nm 4k,
LI 25 W AES L, ME OB RE, SPA7ie =
W sshibrdERTLR, TR b B 2SS 2 (LI
BT

1.2.2.2 EIEANAAEI 208 Sun 50 BT A
TR ARSI 7325, FEFEAEAS T . M 25 RIS AR
BT HEIEMETIER A, K& A 25 mL i, A8 4k
H 30 min, B EEBAE MR R . R EL 6 mL
E AR AN T AR MR T 25 mL 2580,
A 1 mL 1 5% WASERENENL, F225], iL'E 6 min, [{E
JEHIA 1 mL 10% SRS, #2250, BUE 6 min, fix
JEIA 4% SEALER 10 mL, IR EZIE, #2457,
FLE 15 mine PUXH 2 A WIES L, kK
510 nm b5 530 78 WG REAE, SPA TS =k, ZhilbR
HERRER, TR P BB A E E (RS T3 .
1.2.2.3 RZHEAORIN SR FHZRER B 1R v X AR i
BZZBEVEATRGINU RS A TARFR S, BT T
FEE, KIS E 2SR . 53 [ T B
T EPPEARE TAEW . 7K AL FFIE 1| mL T 20 mL
WA, R I A SRR 2 mL, F55) . e,
FINAMGARE 7 mL, 5IR G5, 736 7K o hin ke
10 min, VK/KIE EI ZE IR, ICE 30 min, T 490 nm
PR A RE W EAE, A 706 =20, 2 hibnuEriZe, 11
FRe s b R e (LA o

1.2.3 LC-MS F3Hr AR R B 1Y) FE G PR S
1.2.3.1 AR 2% Hou &0 Yty ik, IF-F4
Ve 24 . 1l ] Agilent ZORBAX SB-Aq {7, i% #F
(4.6%250 mm; 5 pm) I 7435 . TSI & 0.1%
FHER 7K (ARG (B), BEEEBENL . 7] A WL
A% A 0 min, 99.5%; 3 min, 99.5%; 10 min, 88%;
15 min, 85%; 25 min, 85%; 45 min, 70%. &N
30 °C, fiEE M 1 mL/min, #FEE &R A 10 L, 3K
254 nm,

1.2.3.2 JFiEEM &% Hou &0 fUiMHER Ty 1k, IR
VEIERR . SEB R FH B M55 R BRI T, RIS T
B, AL IR S 320 °C, SN 8 L/min,
RlfAE LR 3500 V, BT S 100~1500 m/z, 38
F LbAR AU I LR BE BT E] L BT A B AR
HESVCHC RS, XS T b . FIFHAMREL
SRR RSy A T RE BT .

1.2.4 ARSMLEAIE P

1.2.4.1 DPPH-IE KR RE 1 % = 2% Kawamura
S I, IR SRR . R Ve BN BRTE
Xif B&, A 5 A R X BRIV #1321 mg/mL ik
WA, VR TR ER RS . FE 96 FLAR SRR S g | 45
4 Ko % BE2H, FRAH B 3 DN FL. FEAL A Sl
i EAS {XT R, 5 DPPH W LA 1:1 ZRFUm A,
96 FLAR T2 iRl S W 30 min, JRTZ RS, FEI K
517 nm AL EWZ GRS . DPPH - W IR M 22 A0
1 ) R BE (1Cs0) 1B (pg/mL) 75 o 3R A (D)
;U:ﬂ::

B L R % (%) = (1 _ A';Az

0

)><100 (D

o A — DRSO ;s A,—DUASFE S
X} HELH W G RE AR A —INFSAS LG E .
1.2.42 ABTS™/ERRGEIMIE A Vo FE N HTE
b BR, A 5 A0 RH A X BRIV B 2 2L 2 mg/mL ik
TR, MUK ] F AR AEREE . ARYE ABTS Wi ER
AE e ) S Ui EH B T ERAE, 96 LA FREAL
N 6 min J&, ZEUZ K 405 nm LI RE G, SFF7
5 3 . HEHEARKIF() .
1.2.43 -OHVEBRAESIME e Ve 1E M BHTEXS
FE, R T BEL PR o] B W A 27 L 4 mg/mL M2 bh
W, KR 0] R AR RSB . ARYE-OH 15 BR e
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
H&, BRI RE XY BRI B HI 2 2L 1 meg/mL s
HeBE, AR IR 0] T AR B EE . ARYE FRAP I 1
F G U I THAE, RS FPLE BT IR
Ji Fe*'-TPTZ r=A: £ w1 Fe*'-TPTZ, 7 593 nm 4k
2 B S AT AT R b Y FRAP B8 fkRE
F1, PATIEES =R o EEMR TG EE R, AR R
5, 22 AR5
1.2.5 BRATERBWIXT UVA 55300 ROS /EERHCR
PO
1.2.5.1 FRAJREEEUIXT HaCaT MG 7152
>R FH CCK-8 717 g s 10, A RARAS R 4r
A THE BRI O AR, RS AL, 21T EUS At it
FERPT 96 FLAR, EFL 100 pL, 24 1x10* 4, &
FIEFEF PR IR 24 h, 0 & A R R E R AR R
IR 58 IR AL, TEFRAA T INEE 24 ho 57
FE IR, AFLINA 100 pL DMEM 5 3% 3L A1
10 uL CCK-8 iR &S, 37 °C ¥ H 2 h, T 450 nm
PR IE ALY OD fH, 40H0S S (2) 1154

AT 71%) = 3 R ()
A A —FES 4 OD fH, A,—XT 184 OD fH,

x 100
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Ay—25F4 OD 1.
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)
BEBCHEUE R, TEAS R AT RAW264.7 4, FH5E
ARG FEILACE AL 5x10* A /mL B4 AR, $i R4
L 1000 pL £2FhF 24 LA, BEFLZY 5x10* 440
Md, T 37 °C, 5% CO, FEFEFATIEE 24 ho WEZS
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
FLIMA & 58 4= B 32 B A5 20 19 300, 150, 75 ng/
mL AT TRBEE Y, FReH e 3 2L, T 37 C,
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
A58, WAR OIS E N 1 R 45 A SCRRANECE
FE 5y BT B 5 R vE i T Y, 0 5 1 A IR B v iy
5 A FEEIEH T BT IR . JFILASTE . LA
2. ERR AN T o M HPLC %R sr it 7 &

(A) 500

2
400 |
2 300
£ 1
& 200 ‘
153 5
“ 4 |
100 L
| 3
0, ~ | . | — L I
0 15 30 45
LREA TR (min)
(B) 120
2
S 80
<
£
= 4
E 40 [
| |
1
e o
0 15 30 45
LREAEE] (min)
B 1 AR (A) AR ATARERY) (B) A IRHH (i 1]

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)
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