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FAHARF R E X E) | mg/mL B, FRAPAEY #ik 4.22, £ 37043 ot 8 £ B BR £ By 85 49 ECy, A 477.5 ng/mL, *t
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Abstract: Objective: To investigate and analyze antioxidant activities and tyrosinase inhibition of the aqueous extract of

Osmanthus fragrans flower (O. fragrans), as well as its active ingredients. Methods: In this study, antioxidant activities of
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extract of O. fiagrans were carried out by using DPPH-, ABTS" radical scavenging assays and total antioxidant activity
(FRAP). Qualitative analysis of major active components was performed by UPLC-PDA-QDa-ABTS"™ online method and
UF-LC-MS method were used to qualitatively identify the antioxidant components and tyrosinase inhibitors from O.
fragrans extract respectively. Oxidative damage model of skin fibroblasts induced by H,0, was used to evaluate the
protective effect of oxidative stress of O. fragrans aqueous extract and its chemical components. Results: Aqueous extract
of O. fragrans had good scavenging effect on DPPH- and ABTS™- free radical in vitro, and its EC,, values of free radical
scavenging effect on DPPH- and ABTS" were 37.66, 38.32 pg/mL, respectively. When the concentration of O. fragrans
extract reached 2 mg/mL, FRAP value could be as high as 3.17. The ECy, of tyrosinase diphenoloxidase inhibition of O.
fragrans extract was 595.9 pg/mL. Through analysis of UPLC-Triple-TOF/MS, a total of 28 chemical compositions were
preliminarily identified. Five antioxidant active compounds which also greatly combined with tyrosinase were screened out
from O. fiagrans extract by simultaneously using UPLC-PDA-QDa-ABTS" online method and UF-LC-MS method.
Among them, the main active ingredient was verbascoside. Antioxidant and tyrosinase assay showed that verbascoside had
significant antioxidant activity and tyrosinase inhibitory activity. ECs, values of verbascoside of scavenging effect on
DPPH- and ABTS" were 10.27, 14.96 pg/mL, respectively. When the concentration of verbascoside was 1 mg/mL, FRAP
value could be up to 4.22. The EC;, of tyrosinase monophenoloxidase inhibition of verbascoside was 477.5 pg/mL, but with
little diphenoloxidase inhibitiory effect. The oxidative damage model induced by H,0, was used to further verify the
significant protective effects of O. fragrans extract and verbascoside on oxidative damage of skin fibroblasts. Conclusion:
The aqueous extract of O. fragrans and its main active component, verbascoside, had good antioxidant activity, tyrosinase
inhibitory activity and oxidative stress protection ability.
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1 26 ( Osmanthus fragrans Lour.) J& K J2 Bl
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o) T T it 1) B U SR N N, FH R DA R I = PR
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ASSZIGHRST T ALK BE W) BT B AT P A il
Bs SR IR G . HoRA UPLC-PDA-QDa-ABTS™
Ve RE AL TP P EAL R, [FIR A UF-LC-MS $AK,
PO A P R IR IR . Sh, SRR TR
AT BT EEALRE T R 1 S R B ) P R RS T T SIE,
FEHE—2E PN T A6 S B 3o 2 R L £T A4
R SEA AT I ARIP Y E ] o ASSCRIE /R T HEAEDTAR
LTS TR P E2G 4 R 3EA, I eI L bt EqL
DIREE . TR B B 4R A LA A 1 IR SE 28 AR E T
e~ mitft—E =%,
1 MRSEE®
1.1 MR5EE
HEAE W F) PUARAR, HAS Bz P i 2 e
SHARFBREIR R B, AR T LR P ED B A e b
iR AS T AR . G (Eigal)  fEE Merck 22
Hl; (4 Hr4l)  GENERAL-REAGENT 2215 A
R (i)  35[E Honeywell 2N 7] ; 2,2°-BRAX(3-
IR IFWEMEIbR-6- 112 ) 43R (ABTS) | i A iR
(K,(S0,),) . PBS(C8020)
B IR (9002-10-2) . HI LI DMSO(#D4540)
¢ [E Sigma 2 H] 3 BESAENEH (Batch NO.7335;
CAS 61276-17-3; 4liJF 99.8%) iFiFPHEAWTH
REBRL T B16 4tk ER#EE L iggid:
) BT s DMEM 75 Bl 55 3% 3£ (11965084) | Jifi 4 1fiL 7
FBS(10099141C) | ¥ % % -#% %% % (10000 U/mL)
PS(10378016) . 0.25% Jig ¥ 441 Jifd 77 16 & (R0O01100)

Adamas Reagent 2\ 7] ;

ZE[E Gibco A F); MTT X5 £ (G020-1-2) F&EL
AN T WS A IR £0(S0033S) B A

Koyl Hfidsn) 90 [ L AR B A PR
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ONE); HBIEEOE (10 kDa)  35[E Microcon 23wl ; 4%
glizk Al SEE 2 Milli-Q #HaliZkL,

Acquity/H Class #5808 AH 35 (. PDA-FS
M#%, BB QDa-JHiiE %)  3EE Waters 23 H] 3 W
6 2255 Agilent 1290 UPLC i iS50 M AH (354
ZHEECRI AT R 7] FRIK AB Sciex Triple TOF®
4600 =54y PEFiiE  SCIEX 2l Milli-Q # 4K R
gt iR TR A BRAF]; XS2051/10 T 402
—HLF RO, MS3002S UL P4 R Mgl -6
F £ = Fr 7 5 A R4S 7] ; WF-600EHT %Y 8 75 ¥
WVENL TR NRE R Oy S RS A R
RWB3220CY-2 =5 2 R &0 HL 7%= Eppendorf
2y Hl; SH-PG-010 [HIE/KIEH  JE[E Thermo 2\ HJ;
FlexStation 3 ZUIRENFHRIY  3E[E Molecular 23 F] o
1.2 EWHE
1.2.1 FEAKERYINOHIES BRI, HERGFREL 20.0 g,
AN 240 mL ZEHE/K, 100 °C A7 HEHL 2 ¥k, 457K 1 h,
UL S G I UERUR, FIEE 28 KA ILAS e 2/ IMATH,
WA AR TR T . R T)5-20 C -7
o HEBMFRBUEAE /K EEYA T8 10 mg, INAZENR
7K 5 mL, Beiil s 2 mg/mL BIEEAE SR, ITFHZEM8K
FRERINIRHR L
1.2.2 RSME AT A
1.2.2.1 DPPH: ¥&BRAEESIME S SClk k!,
K% MREL DPPH B2K 4 mg, MIIA 100 mL Jo/K 2B,
4 C IR, A HILERA RN R 1 d, HEH
TeK 2 EEVE AT B SEIE 0.8(517 nm K, Bl
DPPH i, H 100 uL BEEREHL JILA 100 pL 1 DPPH
W, FEATIREG IS, R4 R = R )V 30 min,
M A, BAFESES 3 IR, Trolex VE N FHHEXT IR,
LA RS IR

DPPH - 5 % (%) = (1 - A,/A,) x 100

o A HEES A Agy, 1B Ay S ES AT IRZH
Asiy (I
1.2.2.2 ABTS"IHBRAES MR S5 3k [20], K&
FREL ABTS ¥y7KZ4 50 mg, it PBS ISR f#; 15
HEHRBUT FREREN B AR 2 50 mg, il A 10 mL PBS %
it PGS B BRI ROMA ABTS B, 121,
Bi45 ABTS £ 4 3.6 nmol/L, i A PR 48P e &2
A1 1.2 nmol/L; & iRk G NV 1% (12~16 h), T 4 C
AP AR 2 &), F BT PBS 38715 £
W2 'GEE (729 nm A FIROGEES 0.8+0.02) .

B 100 pL AN [6] ¥ B2 19 FF & % WS 200 pL
SRR A, BEE 10 min J5I Ay, BEEESE
& 3 K. Trolex £E N BH M XT BE, PBS 1E b a5 4 X%F
8, 158 ABTS - W%,

ABTS" - 753 (%) = (1 - A, /A,) x 100

K A, BRI A, 1H; Ay SHAS FAXTIEA
A, HS

1.2.2.3 BPrEibBESI (FRAP B0)E  MERAZBURE
SR, 5 180 uL FRAP T AR (Fie M) Sried b
IRECHD IR G AR, 37 °C FIFHE 5 min Ji &
Asgzo BFEMPATER 3 Ko BAREME At
B S IR 2 < R BT A AL BE J1 R I 5T &
(FRAP)#:.

1.2.3  FsE IR B H] 5256

1.2.3.1 EEZBREE 0 SRy AR EE G e iR 2R
it B P AU A BRI 2 225 Sk [21] IR 7 ik T 474
PHEE . LA R IR, BESRTT A BHMA X IR, I g A
i o) 1 S IR T ALy SR L P R o B A as
HZH . BHMEXT REZE BRI 4l (n=3) . &5 H4H
AT L, T S AN R 2 PR R - LA 2H AR N
A 50 puL (19 L-F& 412 (0.5 mmol/L) Kz 100 pL £ 5
W, IRA)JE 37 °C W E 5 min. BEJ/SINA 100 uL 1
FIRMFAW (250 U/mL), IR24)J5 37 °C ¥ E 15 min,
T 475 nm AMMERSCEEE . Pl A= an F

%0/ _AI_AZ
?W%'J%(A))—[l A A]xlOO

3 4

P A BRI RO 0 W GRS T BB 2
A,:50 uL PBS B 50 pL FE2iafiy; 25 40 A5: 100 pl
PBS B 100 nL #£F S 25 FIXTIRLZE A, 100 uL
PBS &1 100 pL #£5E W, 314 100 uL PBS &1
100 L EEEBRIEL -
1.2.3.2 FEEAFRETI XU E ARG ) e 1% 21
TR Py S A R o 225 Sk [22] I it AT 17 4
TR EEE . LAZECIERY, RESRH A FRPEXT B, I
A5 Tl o) % 2 PR Bt A Py S A Bl g P IS R o 35Sy
Z5 FZH . PR RELE . FESRE I S2H(n=3) . & H
ZHASHIRE 5, T SR 2 AN IS SRl . HAasel ARy
A 50 pL B2 L (0.5 mmol/L) Kz 100 pl A5
W, IRAIE 37 C W E 5 min, BE/FHNA 100 uL %
F IR W (100 U/mL), 1R41J5 37 °C %% S min,
T 475 nm &b 5 W OGBS AR s #0315 4 =X ]
1.2.3.1,
1.2.4 MBS UPLC-Triple-TOF/MS 434

(3% 2517 Waters ACQUITY HSS T3 (2.1x100 mm,

1.8 pm); #E: 30 °C; #FAELR: 1 pL; JshtH A: 0.1%
H PR K S W, T sh A4 B: Z i ; i : 0.3 mL/min,
6 BE VENE R )T : 0~10 min, 90%~80% Aj; 10~15 min,
80%~70% Aj; 15~21 min, 70%~50% A; 21~23 min,
50%~20% A; 23~25 min, 20%~10% A; 25~28 min,
10%~90% A

JE G S5 B TR N BSI U — RS HON
HiVERE: 50~1700; 546 (kPa): 345 ; A5 < (kPa):
240; BT HE(V): 5000; 8RS (°C): 5005 2=
FEFRJE(V): 100; FffEAE(eV): 10, “HITIES N
FHETERE: 100~1500 m/z; KFEHJE(V): 100; RfF#EFE
(eV): 40; RiffEEHL =12 1E (e V): 20,
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1.2.5 HEEbTE IR MfE UPLC-QDa-ABTS™
TELR S HAEELE T PP A Al 432 o i R DL 108,
Line A: PRI OTER ST B )5, P AAE IS A4S
B, 54 )R RVIARRIE AN PBS ZpiiR &R SSE
WZE PDA K 2% F1 Qda 46 &%, BN Al 15-24k-& 4
TE 330 nm | FYIE M RO & A i %l . Line B: #A4E
JE R Z AR ) Bl ABTS -, ABTS'-7E 729 nm
A B R, YPLEALFIETERT, ABTS' 478 A,
SEFIFRSE R ABTS, HIFE 729 nm B ISIE P, I
FRF S5 FERE, (s I e e S A S R N AR
FIEAN ABTS 1RGN 5HEA PDA £U#s, B
HIAS S T A 3R TE AR M R o g

UPLC &4 KK : 330 nm/729 nm; BEAfE
2 pL; Hx 55 - 4 5 1.2.4 @i 24 Aa 1

T S B TR LSS BS R (ESD s 11551
A AR 25 40A%: Ny #iEfLH R (CV): 15 V; B
VSR 100~800 m/z. )5 N FRGeAA T S A

FL. 1 mL; ¥ )5 3 3 #H . PBS/ABTS" 1% & ; Vit i -
0.5 mL/min; # )5 SOWVARBRIE . 37 °C.

1.2.6 FRUERFNE AT A AL r 1 2008 I 11 551
N 2 R, 2% SCHk [25], IS R 2 T BE4H |
T it 28 0 REL DT P T S A O X R . s P Al
PBS FAUHE; £E 4L PBS (U ve - PEFC AR S
s ks XFEBLEANA 50 L 3e4-PERCAR S 250 pl BE
S PRI (500 U/mL) WiliiZEfk, & F 37 °C K
WP ITREAL 30 min. BHEREERE IS0 T
12000 r/min (%3 B H VR LGy 15 min, B HIIA
PBS 75Uk 3 WK, MRV LR G G RO, & 5250
W E , RURAE B OB I AEAE K W (10 mg/mL,
50 pL)F1 250 pL PBS %%, 37 °C F4%Z0FE 30 min,
F 12000 r/min (% /55 38 2500 15 min, 18] 38 B A0 A
300 pL PBS, B.00 5 T8 2 IR WS IR, IR )5
UPLC-MS Z3#7. Sa4PERCIARIE S 500 pg/mL 1
R
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Flow chart of online detection of antioxidants in Osmanthus fragrans
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1.2.7 LT L Am IS P A
1.2.7.1 AR AEFAEanMa s o7 A B R 4T 44
Ml HS27 3535 &4 10% FBS # DMEM =kl 3%
Fert(F 100 U/mL HE 2, 100 pg/mL 58T %), &
CO, W#H, F 37 °C. 5% CO, . /AR EHEL . 4
2~3 d F§ 0.25% JEEFE 1k, LA 1:3~1:5 /40, 444
A= ROR SRR, S KR, FFSE50 .
1.2.7.2 MTT IEEE X HIE MR sem - =
5 SCHR [26], M4 R =X EAUIRT, 14 A h B2 i
B . BAFL 100 pL, SN 5x10* 4~/mL, R T 96
FLARH . H55E 24 h, RPN EE S, SRR FEW. 5K
5553 R as I SRR FRIE X IR inds R s e w
BE IR AN a2 - 5 AN W) B A AR K $E 3 W 1
Br R R SR . 1557 48 h J5, LI MTT iAW
50 pL, 48215 3% 4 h, 575 FIE WK, &AfLJIn DMSO
150 pL, #&¥% 20 min, BT 570 nm 2P 2 £5-FL
PRI G

Fae BT A AR AT 3

MIAFTE R (%) =R Ay, [H—25 141 Agyg
B/ (KT RBZH Ay, 25 FA4L Asyg 1H)*100
1.2.7.3 diffibisafbRe Il S5 30k [27], 40
Bi3ElE] b, 2SI K RO s, Ak g i
W, DAL 2 mL, %5 % 1x10° ~/mL, EF T
6 fLH . FraufiuiieE 24 h J5, FEEEFEWK, PBS ¥k
YEPIUR . INZGPE 24 h )&, B30 H,O, GRUT St
FALELHRE 500 umol/L), WEFT 30 min. BFELE
JE W FEFLIAR, FH PBS 598 1 K. #%08 1:1000 FHIC L
B IR FE DCFH-DA, {di HiZ ¥ 4 10 umol/L .
AL DA 1mL #5BELF#9 DCFH-DA, 37 °C 4Hjifd
WEFEAE N E 20 min. FHIC LG 4B R4 40
Mo 3 R, LIBRE ik A48 N ) DCFH-DA . 0.05%
JEEETE AL AN, 4 °C ¥4 1.5 mL PBS B0k —
WK, B0y JE A 150 ul PBS 240, o a8 e e 4 i,
FHUCHH LA oS5G5 8 25 A 4H : ToRE L, T8
H,0,, JTCH4ER; BEXT AR : ToFES,, JC H,0,, A
S AIRIZH JORES, A H,O,, A% BHEXT REZH.: BH
PEZY), 41 H,0,, A RER; FES 4L RS, 41 H,0,,
AIREr. FEPEZH°A 200 ng/mL Trolex.
1.3 HuEIE

K GraphPad Prism 6.0 4% 525680 He 94 7
SN, BE LS SR LA E bR 22 (x£s) R, 4R ERER
SR FH B 207 2550 MT, IR PR ELBER FH ¢ K 564y
Hro P<0.01 Rh2ERHAGE4RE X,
2 BEREHR
2.1 RIS IE M R ANE RS S EREE
2.1.1 EEIERBU b RIS E REIEKIRYINY
DPPH-15BRAETST . ABTS 15 BRAESI Al FRAP 4525
FULE 3. & 4. B 5. BERTN, R KERFT Trolex
1HKE DPPH- . ABTS'-RE1 K BPLEILRE I 5 &1

JE LR BE R S B I ELSOC R . S ARIE BT R 3
Y Trolex AHLLAX, HEAE/K S Bk DPPH- . ABTS
FUHE JTB& 55 . ALK FZYI AT Trolex ¥ % DPPH- 11
B 2k B (ECs) 1H 43 51 2 37.66 pg/mL K
17.17 ng/mL. FEAE/KEEY)FN Trolexid fr ABTS 1Y
ECs, B 4351~ 38.32 pg/mL & 11.80 pg/mL. 455
R AR KR HA RAFYIERR DPPH- S ABTS™
AR o AN [RIAR BEAE & i) B BT S A B D AR R 5T
FeSO, A E # /R, B FRAP . 4B E L
#| 2 mg/mL B, FRAP {E A &5k 3.17,

100
- B - :;:.—;'—'-—""""'*-_‘T —f
S 804 g7 A
g’- {,_.o
= o0 -
= B
240 )
= o ik
i & Trolex
20 : [ ! , |
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W (ug/mL)

3 LS IRIXT DPPH- AT ERIEH]
Fig.3 DPPH- scavenging effect of O. fragrans extract

100
> Tfnﬂl-----—————'—"""""'.
=~ 80+ F 7
S /¥
¥ g0l /
& 60 |‘
Hr ;
T o404 "
< 20 & FEHE
? —e— Trolex
0 T T T T T 1
0 100 200 300 400 500

H¥ (ug/mL)

K4 FEAEARIBUIXT ABTS - B ERIE
Fig4 ABTS" scavenging effect of O. fragrans extract

(38
L

(FeSO, mmol/L)

FRAP B ALEE T

0 T T T 1
0 500 1000 1500 2000

FEAEKIRPIH R (ng/mL)
5 HACERE) P ELEE T (FRAP)

Fig.5 Total antioxidant capacity of O. fragrans extract
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RF—4rFOmMEmEL 25 e iR . 5 R kbR i ik
T G, E— 00 0E T &9 7 Rt ERR, 53¢
Mk [32] IREILERAH—3 . L&YW 160 17 4T
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133.03), #EWriE—2 2k Fo—4rFumMEmESE . SRk
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17 SR [R5 SRR, 43 50 ok B B AENE B N S B AT EbE
T, BAEAE ) EZIEPERST, 53R [7,33] BUHRIESS
S LAY 27 WS [M-HT I m/z (B2
523.18, H " ZEH m/z 361.13 #EMI &P F—40F
APPSR, 7% m/z 291.09 1 259.10 & Tix
FRILPE—HJe F: C,HO. CH,OH F7 AR 2% il
4 m/z 171.03 F1 111.01 t2 53k [31] k8 —=K,
WA HEWT R L pT . HoAth Ak & 9 AR P H AR B8 1)
(o] A5 B . S35 SCRIE T2 B HEWT, 2558 L3 1.
23 HEHERIP ISR THEE
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TSI TARGI, A5 3] S A AR ST RN (B 8A) . B
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W AP B AL TE TS HTE (18] 8B) . HHIEl 8A L B U,
AT 6 AEHH B X A IE g, BREHEX 6 MBS
Y SRR P TR T T, b R TSA R RSy
kG 16, 43 5% A 14 B R T 43T, 151k
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E1 10, 11 BT TI%E [M—H] B9 m/z {88 639.19,
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Table 1 Compounds of O. fragrans flowers identified by UPLC-QTOF-MS
o DREEAE ) P - P
75 (min) [M-H m/z 5 F3 4 Y44 MS/MS %d Z:7% 3Ok
R . 181.0717;119.0369;101.0255;
C.H,,0 B 5 A ’ ’ ’
1 0.87 181.0718 +H,40¢ [EIpES i Allitol £9.0261:71.0143 [34]
2 0.92 191.0568  C;H,,04 2T Quinic acid 191.0561;127.0402;93.0347;85.0295 [35]
3 1.79 312.1092  CpH;yNO, R Unknown 161.0467;159.0311;150.0572;101.0249
4 2.62 353.0891  C;¢H40q BRI Neochlorogenic acid ~ 191.0558;173.0441;135.0450;127.0401 [36]
5 2.74 299.1137  Cp,Hy0; LLERH Salidroside 137.0239;119.0508;95.0316;89.0254 [32]
. 487.1515;179.0371;161.0264;
C H O E) H £
6 2.87 487.1475 21H3013 / Caffeoyl rutinose ester 135.0467:133.0317 [31]
7 4.14 353.0878  CjH;50, LRIFR Chlorogenic acid 191.0571;161.0255;135.0463;127.0410 [32]
" . L 191.0558;179.0341;161.0243;
H VS TR 5 ; ; ;
8 441 353.0883  Cy6H Oy [SEEali 4-Dicaffeoylquinic acid 135.0441:127.0390 [32]
" . 143.8633;135.0459;134.0393;
C H O E 3 £ El bl
9 5.39 179.0356 oHgO, e Caffeic acid 107.0490:79.0547 [36]
N . 639.1947;621.1817;179.0344;
CyoH, O BUFT) - ; ; ;
10 7.43 639.1924 2oH36016 -3 r-Suspensaside 161.0237:151,0395 [37]
CoH.O e i . 639.1953;621.1850;179.0354;
11 7.63 639.1925 20H36016 s-E AP TY s-Suspensaside 161.0257:151.0404 [38]
12 8.13 163.0405 C,H,0, Yo A LR p-Coumaric acid 162.8371;119.0495;93.0340 [39]
13 9.30 193.0513  CjoH,,0, P 2R Ferulic acid 178.0246;149.0614;134.0370;133.0294 [6]
- . 609.1433;609.1841;301.0321;
C H O ) 9 )
14 10.05 609.148 ,7H30016 BT Rutin 300.0258:271.0208 [40]
N 463.0877;301.0306;300.0270;271.0254;
15 10.72 463.0885  CyHy0,, SR Y Isoquercitrin 178 9921-151.0015 [31]
16 10.88 623.1963  CyH3e0s ERAERT Verbascoside 623.1975;461.1676;161.0250;133.0298 (7]
17 12.06 623.1985  C,oH;05 SRR Isoacteoside 623.1975;461.167;161.0253;133.0293 [33]
A ) 609.1473;300.0230;301.0347;
18 12.25 609.1473  Cy;Hy0046 PR AT SR A Isomer of rutin 255.0298:178.9968 [41]
19 12.41 449.1091  CyH,0y, P NZEEA R Luteoloside 287.0577;258.0527;145.0521 [31]
20 12.59 4470937  CyHy0,,  IZSHEH-3-O- M AIMI T Kaemferol-3-O- 447.0915;284.0320;255.0285:227.0339 [35]
glucopyranoside
) I i 665.2064;623.1952:461.1631;
21 13.64 6652086  C3H;0p¢  2-CBEEEERALR T 2-Acetylacteoside 161.0240;133.0289 [41]
22 13.86 593.1515  CyHyOps  IIZREN-3-0-25F M H  Kaempferol 3-rutinoside  593.1504;285.0389;284.0304;229.0512 [42]
. 539.1787;377.1211;307.0847;
23 14.15 539.1769  CysH3,0p4 M Oleuropein 149.0247-89.0235 [31]
; i Kaempferol-3-0- 285.0380;284.0296;255.0286;
C,H,,0 Z51-3-0-Fl 2 P ; ; ;
2 1442 431.0984 2HOr - IR REEH rhamnoside 229.0492;227.0337 [43]
N 579.2087;533.2042;371.1501;
25 15.34 5792082  C,H;,0q; U LINES Phillyrin 356.1283:161 0488 [44]
. 361.1288;291.0864;223.017;
26 15.61 6852349 CyH,u0y; GEet Specnuezhenide 127.0417:89.0255 [31]
. . 523.1785;361.1268;291.0855;259.0952;
C..H,.O [‘i 5 s > )
27 15.94 523.1828 253,01, LU Ligustroside 171.0291:111.0083:59.0140 [31]
28 18.39 2710613 C,5H,05 il Naringenin 271.0612;177.0189;151.0036; [45]

119.0497;107.0126

2.4 BIERLES LR HIH B R BLEeHYE
PR

SRR B (a1 (25 T4, 5] 9a)AH L, #
i ZH (151 9b) B ESE B Fhal o0l s (g i A
T2 A, SRS ESE ) Th s S ) REAS 5 s
BIRMFLS G o NHEERARRE A, 5 i sl BB PR
SR, BT RA I EE I A FEAAS R S S P il 126
FHPEXT RRZH (] 9c) o MR Z IR il 5 1 22 7= I Fi e 1k
ERISE T T N RN i O S T iR
HEAESE B iAo W DG -5 B A PR I e — 2P 2

A, WP B A T R S T e . 1
LR, AR LS 7. 10, 11, 16, 17 YIS FR
s AL 9a) AW AR (18] 9b) o IZEASN
T 3E P PERCAR FIZE TS, X S kA W Y i T AR
SAFLIMRIZ (B 9¢), BRI, il 5 b5 95 g & iR
fifg Ko A T RE SRS G, T RE RIS FE B IR . 2
G 2.2 B, LEXTAH R ARG i T S T, HE
Wb & 7,10, 11, 16, 17 5351 S5 ERG | -2
Fr . s-ZEFN Y | BRSBTS BB . BT
BRI (bE&Y 16) T BERARBE S C BH 2, HHE
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Fig.8 Online antioxidant chromatogram of O. fragrans extract
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Fig.9 Analysis of tyrosinase inhibitory components in O. fragrans flower extract by UF-UPLC-MS analysis
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